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MAHA's claim is to also be a leader in the areas of reliability, safety and sustainability —
this can be seen in many details that have been developed with these aspects in mind.

We are convinced that you will be more than satisfied with the quality and performance
of our products for many years. With the purchase of our products you will also receive
professional assistance in case of need for service and repair.

Please remember to keep these operating instructions in a safe place. Accurately
following their contents will significantly extend the life of your product and also
increase its resale value. If you sell your product, please also pass on the operating
instructions.

MAHA is constantly working on the further development of all products and therefore
reserves the right to make changes, e.g. in shape and appearance, without prior notice.

Extensive accessories, useful assembly material and auxiliary materials are available
for our products. For further information, please ask your dealer or your MAHA contact
person at any time.

Thank you for choosing a MAHA product!

BA023001-en



Contents

1

2

General Safety INSTIUCTIONS ........cc.iiiiieiiecceee ettt ettt ettt e sae et ss e sesteereesseneas 9

ToT INEFOAUCTION ...ttt ettt ettt et e beete e st et e ebeessessebeeseessesseeseessensenseeseessensesseessensansas 9
1.2 Symbols and SigNal WOTAS ..........oouiiiieieeeeee ettt ettt ettt ettt ete e teeeteeeteeeteeeteeeseeaanan 9
L0 B ==Y £ T o F= 1 I TSRS 9
T1.2.2  PropPerty DAmMAQE ...ccueeiieeiiie ettt ettt ettt e ettt e e e ettt e e s stteeeestaaeeeansseeeeasabaeeanraeeeantaeaeenraeeeenraaeean 9
1.3  What to Do in the Event of Defects or MalfunCtions ............ccocoiiiieieniiiieeeeeeeee e 10
1.4  Whatto Do inthe Event of @an ACCIAENT.........c.oociiiiiiiicie et 10
1.5 Requirements on Operating and Service PErsonnel ............cocooviiiiiiieieeeeeeeeee e 10
1.6 Product-Specific Safety INSTIUCTIONS .........c.oooiiiiieie e e e e 11
Description of the TeSt BENCH..........o e 11

2T SEIVICE LI ittt ettt et ettt e ttesb e b e reesa e st e beeteeseebeeaeessensensan 11
2.2 General Maching DESCHPLION.........ooouiiiieeeee ettt ettt ettt et teeete e ve e teeeteeeaeesaeeaaeas 12
2.2.1  Layout Diagram and Legend C_MBT “C” (COMPACT)......ccoeeirieririrreirieiiieteieieeeeieeee et 12
2.2.2  Layout Diagram and Legend C_MBT “S” (SPIt).....ccevvereiirieieieeeiceeceeeeeeeee et 13
2.2.3  General Description of the TeSt BENCHES ........coooviiiiiieeeeeee e 16
2.2.4  Function Of @ ROIIEr Brake TESTEN ........cccviiiieiieieeie ettt ettt ettt et ve et veesbeeseeseeneas 16
2.2.5  INTENAEA USE.....eeiieeeeeee ettt ettt ettt ettt et e e bt e bt e bt e bt e st e st enst e st enseensee st enseenneennean 17
2.2.6  Brake Test of Vehicles with One Driven AXIE.........ccoouiiieiiiiiiieieieieceee e 17
2.2.7 Brake Test of Four-Wheel Drive VENICIES..........cc.ooviiiiiiieiieeeeeeeeeee e 18
2.2.1 Brake Test of Commercial Vehicles over 3.5t GVW ........ccooiiieiiiiiiicieeeeeeeee e 19
2.2.2  Overall View C_MBT “C” With COMPONENTS .....c..ooiiiiiieieeeee ettt 21
2.2.3  Overall View C_MBT “S” With COMPONENTS........ceoiiiiiiieiieieie ettt 21
2.3 DANGET ZONE....eeeeeee ettt ettt ettt ettt bt b e bt et e e bt et e e bt e bt e bt e ntenneenean 22
2.3.T  FOrVehicles UP 10 3.5 1 GVW ..o ettt et et ave e etaeeana s 22
2.3.2  FOrVehicles OVEr 3.5 T GVW ...ttt ettt sttt ae e ee e s ensesneeneensenes 24
A S T oo DI - To | -1 o [PPSR UST PR 26
2417 Set-Up DIiagram Car TESIEN ..ottt e et e e et e e e e aaeeeesseaeeeesssseeeeenssaeeenns 26
2.5 CONTIOI DESCIIPTION .....ocuiieeiieiiieiie ettt ettt ettt et et et e et e ebe e b e ebeesbeesseesseesseesseeseeseenseenseeseenseas 27
2.5.T  WINING DIAQIAM ..ottt ettt ettt e st e et e e e bt eesebe e sbeeasseesssseassseassseasssaessseeassseansseessassssasnnsses 29
2.5.2  Number Range of the Reference Identifiers ............cooooe oo 30
2.5.3  Control Cabinet Layout, Basic Variant C_MBT Car&..........ccccoveiiieiiieiiieiieieecieeieee e 31
2.5.4  Control Cabinet Layout, Maximum Equipment C_MBT Car........ccccocueiieiiieiieiieeeecieecieeeeeeee e 32
2.5.5 Control Cabinet Layout C_MBT Light TIUCK .......cccueiiiieiieiieiieieeeeeeee e 33
2.5.6  Control Cabinet Layout C_IMBT TIUCK.......c..cctiiuieitieiiectieie ettt ettt ettt re et veesreeveesaeesneas 34
2.5.7  Connection and Termination of the Central Module (ZM)..........cccoocvriiirieieiieiieeeeeeeeeee 37
2.5.8  CodING Of ZM-OM .....oooiiiiiiiiiiiiicieeee ettt ettt ettt e be bt essebeeteessesseseeseessensesseessensanes 38
2.5.9  CoAING OF ZM-TFM ..ottt ettt ettt ettt e te e ae e se e teeteeteeete e seeeseenen 41
2.5.10 Control Buttons (Small Control Cabinet) ..........c.ccooveuiiiiiiiieieeeeeeeeee e 46
2.5.11 Control Buttons (Large Control Cabinet) ...........c.ccooieveeeuioioeceeeeeeeeeee e 47
2.5.12 Indicator Light on the Control Cabinet in the Eventof a Fault............cc.ooooeiiiiiiiiiiiiee, 47
2.6 TECHNICAI DATA ......cceieeieieciieeee ettt ettt ettt et et e e aeeatesbesseeseessensenseeseessensenseeseensansan 48
2.6.1  Technical Data Car/Van TESTEN ........ccuieiieiieieeieeie ettt ettt ettt et et e seese e seeseenseeseenseenseeseas 48
2.6.2  Technical Data TrUCK TESTON.....ccuieiieiieieeeeteetee ettt ettt ettt ettt be e e esseebeesseseenseenneas 51

BA023001-en 3



A RS T \ o 1LY =l a1 ESXS] (o] o [N 55

3 Description of the Software USer INterface...........ccoovieiieiiiiieeeeeeee e 56
3.1 Measurement SCreen iN Car MOUE ........oouiiiieiieieeieeie ettt ettt ettt ettt eteebe e se e seeseesseenseesseeseas 56
3.2  Measurement SCreen in TrUCK MOGE .....c..ooiiiiieiieieeieete ettt ettt ettt ettt be e se e e be e beeseeseeseas 57
3.3  Measurement Screen in MotorcyCle MOAE ..........c..oviiviiiiiiieeceeeee et 58
3.4 BUIger MenU FUNCHIONS ......ooiiiiiieee ettt ettt ettt e be e bt e bt e bt e bt enaean 58
3.5 RESUIS DISPIAY.....eieieiieie ettt ettt e et e e et e e et et et e e re e et et e teeneeneeaeeaeeneeneenean 60

3.5.T  CUITENT MEASUIEIMENT ...ttt et e et e et e et e e it e sattesabee e aeeesateesneeeenseean 61
3.5.2  MeasUremMENT ATCRIVE .......cc.iiiiiiieie ettt ettt ettt ettt et e e be e be e se e saeseesseessaesseenseas 62
3.5.3  Vehicle SElECHION (OPL.) ...ioviuiieiiieieiieieiiiete ettt ettt ettt s et b st ssesese b ese s esens 63
3.6 Optional DISPlay SCIEENS .......ocvi ittt ettt ettt ettt ettt te e teeeteeete e seeereeeteesteeeaeeessenseas 64
3.6.T  SCAIE SCIEEN (OPT.) cveuiieeiieiiieteiieteiiet ettt ettt ettt ettt se s se s ese st eseseesesessesesseseseesese s esassesansesasesesans 64
3.6.2 Display Radio Participants (OPL.)....ccceirieuiirieiiieiiieteieiet ettt ese e s s sesens 65
T S 1= 1 [ o SRS 66
.71 GENETAI/NEIWOTK ...ttt ettt ettt e e bt e bt ebe e beesbeesseesseeseeseenseeseenseas 68
3.7.2  Technician MENU LOGIN.......ccui ittt ettt et se et esaeeee e s eseeneeneensenes 71

4 Transport, HaNAING @nd STOTAQE ........oooviiiiiieeiee ettt ettt et e e e e e tee et eeeaaeesaveeeenes 72
471 SAfElY INSTIUCTIONS ...ttt ettt at et et e s teent et e beeseeneensenseeseennaneas 72
4.2 SCOPE OF DEIIVETY ...ttt ettt e e et e e et et e s e sseentens e sesseeneensenneeneenseneas 73
4.3  Packaging INfOrM@ation ..........ooouiiiiiee ettt ettt ettt ettt e e e eaeeeaean 73
4.4 Transport @and HanAIiNg........ooeoiiieee ettt et e e s st et e st e teeneeneensesseeneeneeneas 77
S T (o] - (o OO OO SR SR 77

I [ 1] £ 1= 1 o] o HO ST TSUUPPR PR 78
5.1 Safety INFOrMAtiON .....cceiiiieeeeee ettt ettt ettt et et b e b e re s enbeereeneennens 78
5.2 INStallation DIQQIAMIS .......couieuieieieeiieeieee ettt sttt et e et e b e st ese e s e seeneens e seeseeneeneeseeneennennans 79
5.3 Mounting the Control CabiNet...........oooviiiiiee ettt teeeeane e 80

5.3.1  Mechanical INSTallation ............ocui ittt ettt e e be e be e beebeenseenneens 80
5.3.2  Electrical INStallation..........coo ittt ettt et naeneas 81
5.4  Mounting the ROHEE ST ........eoieeeeeee ettt et e e e tee e etaeeeanaens 84
5.4.1  Mechanical INSTAllation ...........cccui ittt et et e et eebeebe e beebeenseenseens 84
5.4.2  Electrical INSTallation..........coiiiiieee ettt st ettt neenaeneas 89
ST = U] T o o =Y (OSSPSR 101

6 Calibration/AdJUSTMENT .......oo.iiii ettt st ettt s b e sttt be e nean 102

6.1  AdjuSTING the Brake FOTCE ......cviiiiiieeieeeeteete ettt ettt ettt et te et esteesasesasesasesaseenseens 102
6.71.T  BaASIC SEUINGS .....eviiiieeeee et e et e e et e e e eab e e e e aaaee e enbaeeeeaeeeeeenbaeeennrraeeanns 102
6.1.2  Adjusting the Zero POINT ......c..ooiieieeeeeee ettt s e eenbeenaeenes 102
6.1.3  Adjusting Brake Forces with Adjusting DEVICE...........ccvevuiiiiiiiiiiiictiecieecieee e 102
6.1.4  IMPOIING @ FIlE...eeiieiieeeeee e e et e e et e et e et e e teeeeaeeeeteeenee s 103
6.1.5 Adjusting Brake FOrces With MJV 1l ........ouiiiiiieieeeeee e 103

6.2  Adjusting the Weighing DEVICE ........ooouiiiiiiieteeeetee ettt et et ens 103
6.2.1  Adjusting the Zero POINT ......c..oiiieieeeee ettt eeebeenseenes 104
6.2.2  Adjusting the WeIighing DEVICE ........ccuieuieiieiieteteeee ettt see s ees 104
6.2.3  IMPOMTING @ FIlB. ..ottt ettt ettt ettt e et e e ae e s teeeteeeaneeaneeaeeeens 104

I O 0 1= - | (] o F OO RSOOSR PSR PRR 105
7.1 Safety INSTIUCTIONS ....oiiiiiceiceeeceee ettt ettt ettt et st e et est e b e teessesseseeaeessensans 105

4 BA023001-en



7.2 SAfEIY DBVICES ..ottt ettt et et et et et e e et e et e et e et e eateeaaeeaneenns 106

7S T o =T o = | =1 1 o [ S PSSR 108
7.3.1  Switching 0N the TeSTBENCH .......ooiii e 108
7.3.2  Variant 1: Establishing a Network Cable Connection .............ccoccoiiiiiiiiiiieeeeee e, 108
7.3.3  Variant 2: Establishing @ WiFi CONNECHION ...........ccooiiiiieiiceee e 108
7.3.4 Variant 3: Integration of the Test Bench into Company Network............cccooiiiiiininiiienceeee, 110

T4 TESTPIOCEAUIE ..ottt ettt e et e et e e b e e st e e st e esbeeabeeabessbassbasssesssasssesssesssesssennsennns 110
7AT  Drive ON TESTBENCK ...ttt ettt ettt besteessesbesseeneessensas 110
7.4.2  Carry out Brake Test with Automatic SEqUENCE............coooiiiiieiie e 111
7.4.3  Carry out Brake Test with Semi-Automatic SeqUeNCe ...........ccoeiiiiiieeeeeee e 112
7.4.4  Carry out 4WD Brake Test with SmartDevice/PC in Automatic Mode..........cccccoevvieievieniecrennnne. 113
7.4.5 Carry out Manual 4WD Brake Test with SmartDevice/PC in Counter-Rotation Mode .................. 114
7.4.6  Carry out 4WD Brake Test in Counter-Rotation Mode with Pushbutton on Control Cabinet........ 116
7.4.7  Carry out Manual Single-Wheel Brake Test with SmartDevice/PC..........c..cccooiiviiiieiiicieee 117
7.4.8 Carry out Single-Wheel Brake Test with Pushbutton on Control Cabinet............c..ccocoieiiniennne. 118
7.4.9 Test Procedure Truck with Axle Assignment (Automatic Procedure preselected) ...................... 120
7470 Drive Off TESE BENCH.....ocuiiiiiieeee ettt ettt b e st besbeeaeessennas 121

7.5 DECeIEration TablE......cciiiiiciieiecee ettt et ettt ettt e et eetbeeabeeaaeeaaeeeaeeananes 122

8  INSPECtiON aNd MaINTENANCE .......ccuiieieiieiee ettt ettt et e s e eaeenten s e seeneeneenseaseeneensenes 123

8.1  SafEtY INSTIUCTIONS ....c..itieieiiei ettt ettt b et e et ess e b e sbeessessenbesseensessenns 123

8.2 Al INSIIUCTIONS ....eiiieiiieiie ettt ettt et e et e et e e tbeeesseeassaeassaeessseensseennseesnsaeensseesseennses 124

8.3 Inspection and Maintenance SChedule ............ooo e 124

8.4  Maintenance Of the ChaiNS .........ccooiiiiiiiieee ettt ettt b e e eb e beebeessense s 124
8.4.T  Cleaning the ChaiNS .......ouoiiiiieece ettt et et et e et e e tee e etee e aaeeeaseeennes 125
8.4.2  Checking fOr Chain WEAF ........c.ocieiiie ettt et e st eneesesteeneenaeneas 125
8.4.3 Retensioning the Chains / Replacing the Test ROIErsS .........ccoociiiiiiiiiieic e 126
8.4.4  Lubricating the ChaiNS ........cooiiiie e et e e et e e ae e veeeees 128
8.4.5 Lubricating the Sensing ROIEr HINGES .........ccoiiiiiiieiiceee e 129

O TrOUDBIESNOOTING ... e ettt e et e et e eaeeeareeeataeennes 130
0.1 Safely INSTIUCTIONS .....oiiiiiceieeece ettt ettt ettt st e et ess b e beessessebesseeseensans 130
0.2 EFTOT COUBS ...ttt ettt et et et e et e st e s e s e es e entese e s e eseessenseeseensenseseentensensenseensensenseaneansansens 131

TO  REPAIIS ..ottt e ettt e e et e e e e tae e e e eaba e e e ettt e e e e tbaae e e tbaeeeatbaee e nraaeeatreeeeanraeeeaareeeaanraeaaas 139

TO. T SAfEtY INSITUCHIONS......ceiiiiiiicieeee ettt ettt ettt eseess e b e ebeessensesseeneessenns 139

10.2 Configuring the Control UNit ..........c.ooiiiiiiiicieee ettt ettt ae vt et sreeaeas 139

10.3 Checking the SENSOr FUNCHION .........ooiiiiiieeeeeee et ettt et eaea s 142

10.4 Adjusting the Switching Distance of the SENSOrS..........cocveiiiiiieicicee e 143

10.5 Releasing Motors with Mechanical Brake.............cooouioiioiiiiiiiiicieceeeeteee e 143

10.6 Enabling the Test Rollers via the Service Technician Button...............ccoooeoiieiiccii e 146

11 Decommissioning, Dismantling and DiSPOSal..........cc.oeouiiiiieiiieiiieieieeeteeee e 147

T2 ACCESSOMIES ..ttt ettt ettt ettt et et et e eat e eat e et e en st eab e e as e en st et e ens e et e e st e st e bt e bt e bt e st eneenneenean 147

12.1 C_MSA (MAHA Universal Analogue DiSPlay) .......c.ccvceoeeieeeeieeieieeeeeeeeteee ettt 147
T2.T.T DESCIIPHION....eeiieeiieeeeeee et ett e e et e e et e e e eata e e e etaeeeeassseeeenaaeeeesssaesanssaeeennsreeenanes 147
T2.1.2  SCOPE Of DEIIVETY .....oevieeieeee ettt ettt ettt ettt e s ae e e aeesasestsesteesasesaseenneeens 148
T2.1.3  TECHNICAI DATA......cciiiieiieieie ettt et et et e b e seeseesaessesseesaensensesseensansans 148
T2.1.4  INSTAIATION ...ttt ettt ettt e te e st e se e seesseeeseeeseessaesseesseesssenssennsennns 149

BA023001-en 5



T2.7.8 STAUS-LEDS ..o 152

T2.T.6  SEUUP ..ttt e ettt e st et e b e es e ess e b e esees s e s b e beeReesb e b e ehe e st e st e beeseesbenbeaseesaensensenseensensans 153
T2.1.7  SOfIWAIE UPAAte.....cueceieeieiiieieeee ettt ettt ettt b et se et e s e s eneeseese s eneeneeseesensenees 159
T2.1.8 OBttt ettt ettt ettt et e bttt e tt e bt e te e st e st e st e araeeseeesaeeeseensennsennes 159
T2.2 G BOX ittt ettt et et ettt et e beete e st e b e he st et e be et e e st e b e eheest e st e beetten b e s b e eseessensenbeeteenbenseeteensensenns 160
T2.2.T  DESCIIPTION ...ttt ettt b et e b e b e bt e b e e bt e e bt e s bt e s bt e s bt e s bt e sbtesbeesaeesaeeeaee 160
T2.2.2 SCOPE OF DEIIVETY ...ttt ettt ettt e st e e te e st e st e tesseeseenseneeeneeneaneens 161
T2.2.3  TECHNICAI DATA......cciiiieiieiiiieeece ettt ettt ettt sttt e b e beeseessesbesseasaensensesseensensans 161
12.2.4 Display REQUITEMENTS .....c.eiiiiiieiee ettt ettt e te st e et e sseene e senseeneeneeneens 162
T2.2.5  INSTAIATION ...ttt ettt et e bt e bt e st e bt eeseesseesseesseessaesseesseesseenssaensennns 162
12.2.6 Connecting the C_BOX with the Brake TeSIEr ........cceeiiiiuiiiieeceeceeeeeeeee e 163
12.2.7 Coupling With the Brake TESTEN .......c.eouiiiie ettt 164
LA T =y (o] gl =T o To 11T TSP SPRTRSR 165
T2.2.9  SOftWArE UPAAte......ccviiiiieeieeeeeeeee ettt ettt ete e et eetaeeaaesteeeteeeaeeeaneeaeeeas 166
12.3  Configuration Of WIFi ROULET .........cc.iiiiiiieeee ettt ettt ene e 169
T2.3.T REQUIFEIMENTS ...ttt ettt ettt e b e b e b e e bt e bt e bt e bt e e bt e s st e beesseesseesseesseesneesaeeenes 169
T2.3.2  PUIDOSE ..ottt ettt e ettt e e e tat e e e eataeee e setaeeaaaseeeessseeesassseaeeasssaeeassseeeassssaeeansseeeeanssenannnns 169
12.3.3  Carrying out the CoNfigUIation ............coooiiiiiieieee ettt 169
12.4 Radio Remote CoNtrol RECO S.........ooiiiiieiieieeieeteete ettt ettt ettt ettt et e ebe e beeve e va e saesseesseeneas 176
T2.4.T  DESCIIPHION....eeiiieiiie ettt e ettt e e e et e e e atbeeeeabaeeeessseeeeasssaeeessseeeessssaesansseeesnsssenennns 176
12.4.2 Coupling with the ReCeiVer (PAifiNg) .........ccocviveirieiieiiieieieietit ettt ebeseesenenna 176
12.4.3 Operation With RECO S.......ooi ettt ettt te st et e b e sseeneenseseesneeneansens 178
12.5 Radio Remote Control MRC TT00 ... ..ottt ettt ettt ettt et ee et ebeeseese e saeseeseenseesean 181
T2.5.T  DESCIIPIION.....eiiieiiee ettt e ettt e e et e e e e ta e e e esebaeeeessseeeeassseeeessseeeansssaesansseeeensssenennns 181
T2.5.2  TEANSIMITIEE ..ttt et e et e ettt ettt e e b ee e saeessaeessbeessseesssaeassaeansseenssaensseesnseeansseas 181
T2.5.3 RAMIO RECEIVET ...ttt ettt ettt ettt et e bt e bt e s st e st e sseesseeeseeeseessaesseesseesssasnsennsennes 181
12.5.4 Teaching the TranSMUTLET .......cc.oiiiiie et et et e et e e e e e eaeeenee s 182
12.5.5 Setting on the Option Module in the Control Cabinet ............cccooiiiiiiiiiiicceeeee e 182
12.6 Roller Cover C_LMBT C/S 3.5/4.0/5.0 W220/W250/W280........cceoueiririieieieeieeieeeeieseeeee e 183
T2.6.T  TECNNICAI DATA.....cciieieeieeieeee ettt ettt ettt et e st e s st e s seessaessaesseessaessaesseesssennns 183
T2.6.2  SCOPE OFf DEIIVETY....oooevieeiieiieeeee ettt ettt ettt et et e et e bt e s teesseessaesssesssesssasssasssenens 183
12.6.3 Mounting Pluggable ROIEr COVET ..........oouiieiieeee e e et n 183
12.6.4 Mounting Hinged Roller Cover C(OMPACT).........cccoivveieeieiicieeeeeeeeteeeee ettt 184
12.6.5 Mounting Hinged Roller COVEr S(PIit)........ooivii oo 185
12.7 Drive-over and Lowering Threshold C_MBT C/S 3.5/4.0/5.0 W220/W250/W280.........ccccccveruverurennen. 185
L A R - Tol g o | D= - F OSSPSR 186
12.7.2 Light Barrier of the Lowering Threshold .............cccoooiiiiiiiiiieeeeee e 186
12.7.3 Settings on the Light Barrier in the ROIEr Set...........oooviiiiiiiiceeee e 187
12.7.4 Setting on the Option Module in the Control Cabinet ............cccooiiiiieiieiieeeeee e 187
12.7.5 Settings in the CONNECT TechniCian MeNU...........cccoovuiiiuiiiiiiiiiiiieciiecieeeeeeee e 188
12.7.6 Diagnostics in the CONNECT Technician MEeNU............cooiiiieiieiieieceeceeteee e 188
12.8 Weighing Device Static/Dynamic for C_LMBT C (COMPACL)........coeirieirieriieieieieieeieieeeieeee e 189
T2.8.T  DESCIIPTION....cutiiiiieeiieeeieeeteeetee ettt et e ettt e et eeeteeetbeestbeeasseeessaeessseessseesssaeasseeassaeassseesssaenssesnssesanssens 189
T2.8.2 SCOPE Of DEIIVETY ....ooevieeieeee ettt ettt ettt et e e te e s teesteesteestseeesesenessseens 189
T2.8.3 TECNNICAI DATA.....cctieiieiieieeeee ettt ettt ettt et et et e s e s seesseesseessaesssesseesssesssesssennns 189

6 BA023001-en



T2.8.4  INSTAIIATION ... ettt e e et e e et e s e et e e e et eesesaeeeeeaaaeeeanns 190

12.9 Weighing Device Static/Dynamic for C_MBT S (SPIit) ......c.ccovveviiiriiiieiciciecceceeeeee e 192
T2.9.T  DESCIIPTION ...ttt ettt e bt e bt e b e bt e b e e bt e e bt e e bt e s bt e s bt e s bt e s bt e sbtesbeesaeesaeeeaee 192
T2.9.2  SCOPE Of DEIIVETY ...ttt ettt ettt et et e st et e teeseene e teaseeseensesesneeneaneans 193
T2.9.3  TCHNICAI DATA.......ciiiieiieiiiiceeee ettt ettt et et e bttt esa e beeseessesbesseesaensensesseessensans 193
T2.9.4  INSTAIIATION ...cceiieiiieieee ettt ettt et e bt e bt e st e bt e seesseesseesseesseesseesseesseenseaessennes 193

T2.T0 TWO TEST SPEEAS ...ttt ettt ettt et e st e e bt e ae e e e e eseeneenseteeneeneensenaeeneeneenes 198
T2.70.7T DESCIIPIION......eii ittt ettt e et e e e e ev e e e e e tbeee e stseeeeasbeeeessseaeeasssaeeasssseeeessssassassseeesnssseeennnns 198
T2.T0.2 SEEHING ...eeeeeeeeteete ettt ettt et ettt et e e te e st et e e te e st ese et e eaeese et e teeteene e teeteereenseateeaeenseren 199
A 0T T T o] - TSP SR PRSI 199
T2.T0.4 PrOCEAUTE ...ttt ettt ettt et e te e st e st e b e e seessesseeseessessasbesseessessenseessessensenseessensensesseessansans 199
T2.T0.5 FUNCHION TOST ...ttt ettt e et e ettt e sttt e et e e e see e saeeabeesnseeenseeansaeanssaenssaeanseesnseaenneenn 199
12.10.6 Malfunction DESCIIPTION ......c.eouiiiiiiiieieiee ettt ettt ettt s et be s e s st esessesene e 200
T2.10.7 TroUbIESROOTING .....oieeeieeeee ettt e et e et eete e e e e e e e eaneeas 200
T12.10.8 RESET MaAlfUNCLION .....cviiiiieiiiciiee ettt ettt ettt e e e teesaaesseeseeesssessnasssenns 200
T2.70.9 STAIt FIEOUENCY ...ttt ettt ettt e b e b e bt e bt e bt e s st e s bt e s bt e s seesbtesbeesseesneesaeenae 201
12.10.10 Two Test Speeds LIght TIUCK........oooviiiiie e e e 201

12.11 Signal Display for Radio PreSSure CONVEITET ...........cooiiieiieieieeiieieieee ettt 202
T2. 77T DESCIIPTION ...ttt ettt et b et e b e bt e b e e bt e bt e s bt e s st e sbeesseesseesbeesseesneeeneeenee 202
B I A o o T [0 = USRS SRPP 202
12.11.3 Signal Display of Radio Pressure CONVEMETS ...........ccueieiieiiieieierie ettt eeneens 202
T2.TT.4 FUNCHION TOST ...ttt ettt e et e et e ettt esabeeessaeessaeessbeessseesssaeansaeansseanssaensseessseeanssenn 202

T2.12 WEIGIT SIMUIGTOTS ..ottt ettt e et et e et e e et e e erteeeteeeeseeesseesaseeenneaas 203
T2.72.T PUHFAOWN DEVICE ...ttt ettt ettt ettt ettt et e st e st e st e s st e e st esseessaesseesseesseennsennsennns 203
T2.12.2 ROHEE SEE LT ..ottt ettt ettt et e et e bt e be e bt e s ssesssessaesssesseasssasssassseenns 203
12.12.3 Control for Load SIMUIATOTS ........ccuoiuieiiiiiiciieieee ettt ettt ettt et essebesaeeseensens 203
12.12.4 MUHRIfUNCEION CONTIOL .....ooviiiiiieiiiiiceececee ettt ettt et ettt teessessesbeeseessessans 203

T2.T3 Pt SAFELY GSQ ..ttt ettt ettt e et et et e e et est e besseeneensesseeatensensesseeneensenseeseensanseseensensenes 204
T2.13.T DESCIIPIION....ceiiieiiieeeeeee ettt e ettt e e et e e e ta e e e eabaeeeessaeeesassseeeesssaeeesssseesessseeeenssseeennns 204
12.13.2 Description of ACKNOWIEdgemMENt ... .......ooviieieeee e 205
12.13.3 Electrical Connection DIiagram.........c..oouiiiuioiiiiiiiciieceecieeeeeett ettt se e ee e eeeeaae e 207
T2.13.4 INSTAIATION ...ttt ettt et e et e bt e st et e e sseesseesseeeseessaesseesseesseesssesnsennns 209
12.13.5 Commissioning/Configuring the GSQ SENSOIS ........ccccveiiiiieieieiieieeeete ettt eessens 216

12.14 Brief Instructions for COMMISSIONING ......ccviiiiiiiiiiiieieeieee ettt ettt eveereeaeas 216
L B B =ty o] g 00T = IRy OSSPSR 220

T2.15 WIring HarN@SS EXTENSION .....cceviiiiiieee ettt e e e e et e e e e areeeeesbaeeeennreeeennns 222

12.16 Drive-out Aid, Static Brake (Mechanical Motor Brake) ............ccccoeeeivieiinieiiieieieieeeeeeeeeeee s 222
T2.16.7T DESCIIPIION.....eeiiieiiie ettt e ettt e e e et e e e tb e e e eaaaeeeeseaeeesassseeeessseeeesssseesansseeesnssseeannns 222
12.16.2 Structure of Motor Counter Bearing, Compact Test Benches...........cccooevieieieciiicieececeee, 222
12.16.3 Structure of Motor Counter Bearing, Split Test BENChES...........cccoeoiiiiiiiiiciiceceeeeeeeee 222

12.17 Drive-off Aid, Static Brake (DC Brake)..........c.oooouiveeieeeeieeeeeeeeeeeeeeee ettt 223
T2.17.71 DESCIIPHION.....eeiieiieie et e e et e e e ettt e e e eateeeeeatbeeeeasaseeeensseeeessseeeansseeeennsrenennnns 223
T2.17.2 CONFIQUIATION ..ottt ettt ettt et e ettt eeteesaeesteesaeesasesseeessesasesnneenns 224

12.18 Motorcycle Mode (Roller COVEr With SENSOT) .........c.ccveveirieiiieiiieieeeieeeetee ettt 225
T2.18.T DESCIIPIION......eiiieiieieeeee et e e et e e e et e e e eabeeeeetbeeeeassseeeeansseeeessseeeansseeeenssrenennns 225

BA023001-en 7



T2.18.2 SCOPE OFf DEIIVETY ...ttt ettt ettt ete e et e eaeesaeesteeeteesasesaneeaneeans 225

T2.18.3 TECHNICAI DATA... ettt ettt sttt a et 225
12.18.4 Installation / COMMISSIONING ......oouiiiieiieieie ettt ettt et eseeaeeseesneeneeneens 226
12.19 Cable Remote Control for Motorcycle MOME ..........ccoiiiiieieiieiiieieeeee et 227
T2.20 ROHEI HEATING. ...ceeiieieeeee ettt ettt ettt ettt e teeaeeteeae e teeteeteeseeseeseeeseeaseenneas 227
T2.20.T DESCIIPTION ...ttt ettt ettt e bt et e bt e b e bt e b e e s bt e e bt e sbeesbeesbte s bt e sbeenbeesseesaeeeaee 227
12.21 Drive-on Ramp Set for Above-Ground OPeration ..........ccoeceiiirieieieiieseeeee et 228
T2.27T.71 DESCIIPIION.....eii ittt e et e e e ettt e e e e tae e e e stbeeeesssaeeeessseaeeasssaeeessseeeassssaesansseessnsssenennnns 228
T2.271.2 TECINICAI DATA.....ccueieiieieeieeeee ettt ettt ettt e bt e st e te e seesseesseessaessaessaesseesssasssanssennns 228
T2.271.3 INSTAIATION ...ttt ettt et e bt e te e st e teesseessaesseesseessaesseasseesssasssasssennns 229
T2.22 DrivVE-OVEIN RAIMP SE ...ttt ettt e ettt e e e ettt e e eestb e e e e saaaeeessseeesssseeeesssaesassseeesnsnseesannns 229
T2.22.T DESCIIPTION ...ttt ettt et e b e bt e bt e b e b e bt e e bt e e bt e e bt e s bt e s bt e s bt e sbtesbeenseesaeeeaee 229
T12.22.2 TECNICAI DATA......ceieiieieeieeee ettt ettt ettt ettt et e st e be e seesseesseesseesssessaesseesssasssesssennns 230
T2.22.3 INSTAHATION ...ttt ettt sttt en et s e 230
12.23 UNiversal CONSO0IE C_IMUCD ........ccouiiiieiieieeieeie ettt ettt ettt ettt be e bt ebeesse e seesbeesseesseessaesseesssasaesseas 231
12.24 Drive-on Aid C_MBT S 13.0/15.0 RTO0 MU .....ooiiiiiieiee e 233
T2.24.71 DESCIIPIION.....eii ittt e ettt e e ettt e e e et e e e e atbeeeeesaeeeessseeeeasssaeeessseeeassssaesansseeeansssenennns 233
T12.24.2 SCOPE Of DEIIVETY ...ttt ettt et e s et e st et e seeseensentesseeseensensesseeneensans 233
T2.24.3 TECNICAI DATA......c.eieiieieeieeeete ettt ettt ettt et este e bt e sseesseessaessaesseesseasssasssesssennns 233
12.25 Roller Set Cover C_MBT S 13.0/15.0/18.0/20.0 ......eouiiiieieieeee ettt 234
T2.25.T DESCIIPTION ...ttt ettt ettt e bt e b e b e bt e bt e bt e bt e e bt e nseesseeeseesseesseesseesneesneeenee 234
T2.25.2 SCOPE OF DEIIVETY ...ttt ettt ettt e et e et e e seeseensetesseeseensesesseeneeneans 234
T12.25.3 TECHNICAI DAA......cciiiiiieiieiee ettt sttt st sttt sbe et eneens 234
T ANNEX ettt ettt ettt ettt ettt ettt ettt ettt ettt et e bt e bt e bt e bt e beenbeenneen 235
T3.T NAMING CONVENTION ..ottt ettt ettt et ettt et e bt et e bt et e e bt e bee st enbeenseensean 235
13.2 CE Declarations of CONTOMMULY ........cccuoiiiiiiiiiiii ettt et et ebe e ese e 237

8 BA023001-en



1 General Safety Instructions

1.1 Introduction
e These operating instructions must be read carefully and understood before
work commences.

e Please observe the specific safety information provided for the respective
sections of the operating manual.

e Adhering to the procedures, sequences and corresponding safety instruc-
tions is essential.

e A printed copy of the operating instructions shall be kept permanently
available at the test bench.

e The relevant regulations regarding accident prevention and health and sa-
fety must be observed.

1.2 Symbols and Signal Words

Personal Injury

A indicates an immediate hazard which, if not avoided, will result in death or
severe personal injury.

Z:E WARNING
indicates a potential hazard which, if not avoided, could result in death or severe

personal injury.

f:i CAUTION
indicates a potential hazard which, if not avoided, could result in moderate or

minor personal injury.

1.2.2 Property Damage

indicates a potentially harmful situation which, if not avoided, could result in
damage to the equipment or surrounding objects.
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1.3

1.4

1.5

What to Do in the Event of Defects or Malfunctions

If the fault cannot be rectified using the procedures described in chapter
"Troubleshooting", proceed as follows:

e Switch off the main switch and secure it against being switched on again
(unauthorised use).
e Contact service team.

What to Do in the Event of an Accident

e Notify first aiders, the ambulance service and/or immediate care doctor:
Where did the accident happen (address, workshop ...)?

What happened?

How many are injured?

What injuries have occurred?

o O O O O

Who is reporting the accident?
e Keep calm and answer questions.

Requirements on Operating and Service Personnel

Only persons qualified for testing in accordance with TRBS 1203 may be used
as service personnel.

All persons involved in the operation, maintenance, assembly, dismantling and
disposal of the equipment must

e be 18 years of age or older,

e have the mental and physical capacity for their role,

e be demonstrably trained and instructed,

e have read and understood the operating instructions, in particular the in-
structions on how to behave in the event of a malfunction and on proper
use,

e observe the locally applicable regulations on occupational health and safe-
ty,

e show knowledge and experience in handling the equipment and the dangers

posed.

10
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1.6

2.1

Product-Specific Safety Instructions

There is a ban on being in the danger zone during entry, exit, crossing and
vehicle inspection.

The accessibility of the emergency stop switch and emergency stop
pushbutton must be ensured.

Personal protective equipment (safety shoes, gloves) must be worn during
all work on the test bench.

Service work may only be performed by specially authorised and trained
personnel. Qualified personnel include authorised, trained specialists of the
manufacturer, the authorised dealers and the respective service partners

Operation is only permitted with safety and protective devices ready for op-
eration.

The facility, including the work area, must be kept clean.
Sufficient lighting of the work area must be provided.

All electrical work may only be carried out by qualified electricians in ac-
cordance with the locally applicable regulations, directives and standards.

For all work on the test bench, it must be ensured that the main switch is
switched off and secured against being switched on again.

When moving heavy components (> 25 kg), use suitable lifting equipment.

Description of the Test Bench

Service Life

The test bench is designed for a service life of approx. 10 years. This depends,
among other things, on the existing operating conditions. After this period, the
test bench must be replaced with a new product or undergo a general overhaul.

A general overhaul should only be carried out by the manufacturer or persons
authorized by them. Among other things, the safety structures are to be
inspected and, if necessary, other parts are to be replaced in accordance with
the manufacturer's specifications.

BA023001-en
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2.2

2.2.1

General Machine Description

Layout Diagram and Legend C_MBT “C” (Compact)

Layout of C_MBT C 3.5/4.0 W220 (compact roller set)

1 Immediate danger zone around the test bench (within the inner
yellow/black markings)

Area of the vehicle parking area before and after the test bench
Side area to the left and right of the test bench

Brake tester

Control cabinet

Universal console

Simultaneous display, analogue / TV screen

0o N o g b ODN

Mobile devices (browser capable) with touch screen / WiFi router

12
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2.2.2

1

0 N o o A WODN

Layout Diagram and Legend C_MBT “S” (Split)

Layout of C_MBT S 3.5/4.0 W220 (split roller set)
Immediate danger zone around the test bench (within the inner
yellow/black markings)
Area of the vehicle parking area before and after the test bench
Side area to the left and right of the test bench
Brake tester
Control cabinet
Universal console
Simultaneous display analog / TV screen

Mobile devices (browser capable) with touch screen / WiFi router

BA023001-en
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1

O 00 N o o hh WO N

Layout of C_MBT S 3.5/4.0 W220 (split roller set with working pit)

Immediate danger zone around the test bench (within the inner
yellow/black markings)

Area of the vehicle parking area before and after the test bench
Side area to the left and right of the test bench

Brake tester

Control cabinet

Universal console

Simultaneous display analog / TV screen

Mobile devices (browser capable) with touch screen / WiFi router
Working pit between the roller set halves

14
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Layout of C_MBT S 13.0/15.0 R100 MU (split roller set with working pit)

1 Immediate danger zone around the test bench (within the inner
yellow/black markings)

Area of the vehicle parking area before and after the test bench
Side area to the left and right of the test bench

Brake tester

Control cabinet

Universal console

Simultaneous display analog / TV screen

Mobile devices (browser capable) with touch screen / WiFi router

O© 00 N o0 o1 h WODN

Working pit between the roller set halves
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2.2.3

224

General Description of the Test Benches

In order to prevent dangerous situations in road traffic caused by a defective
braking system of a vehicle, motor vehicles should be subjected to a brake
performance test at regular intervals and e.g. after repairs. This is generally
done on a brake tester.

The present roller brake tester allows wheel- and axle-wise dynamic braking
and essentially consists of a base assembly (compact or divided over a pit), a
control unit and a display unit.

Components for driving the rollers and for absorbing the braking forces are
installed in the floor assembly: Test roller(s), sensing roller(s), drive motors,
strain gauge bending beam for measuring the braking force and various
sensors. These sensors are plugged into an interface module in the floor
assembly, which is connected to the control unit via cable.

The control unit consists of a control box with electronic components and a
central control board (central module) with firmware and the operating
elements required for safe operation.

In the simplest case, the display unit is a monitor of an existing PC or a
notebook in the immediate vicinity of the test bench and is connected to the
control unit via LAN cable or wirelessly via WiFi.

Furthermore, a commercially available TV monitor (together with a MAHA
C_BOX) or the MAHA universal analogue display can be used as a simultaneous
display.

If WiFi is available, a browser-capable smart device (mobile phone, tablet PC,
etc.) can also be used as a display and operating unit.

On the one hand, the display is used for status indication of the system, user
guidance and visualization of the measured values; on the other hand, operating
options can be selected or data can be stored with the corresponding input
device.

Function of a Roller Brake Tester

To measure the braking forces of a motor vehicle, the test bench is driven over
with a vehicle axle. The wheel(s) of the motor vehicle is/are brought to a preset
speed by motor-driven rollers.

As soon as the set engine speed is reached, the operator is prompted to apply
the service or parking brake, slowly increasing the braking force.

The rotatably mounted drive motor would rotate freely during operation. This is
prevented by the bending beam (range spring). This connects the housing of the
drive motor to the test bench frame and thus forms a torque support.

The range spring now bends according to the torque generated by the motor.
An applied strain gauge converts the mechanical deformation of the range
spring into electrical signals, which can be converted into a braking torque in
the control system and visualized via a display unit.

The sensing roller directly measures the wheel speed. The magnitude of the slip
can be determined by comparing the drive speed with the sensing roller speed -
both values determined via sensors. To avoid unnecessary tyre wear, MAHA

16
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2.2.5

2.2.6

test benches switch off automatically when the (legally) specified maximum
slip is reached.

Intended Use

e This test bench is used exclusively for testing the braking efficiency of mo-
tor vehicles. The rated axle load must be observed.

e The test bench must not be modified without express written permission
from the manufacturer. Non-compliance invalidates the declaration of con-
formity.

e The operator must carry out a workplace hazard assessment for the test
bench including the available options.

e The test bench must not be set up in explosion and fire hazard areas and in
damp rooms (e.g. washing halls).

e The test bench is suitable for the temperature range 5...40 °C, for a maxi-
mum humidity of 50 % (at 40 °C) and for an altitude of up to 1000 m above
mean sea level. For operation under different ambient conditions, please
contact the manufacturer.

e Depending on the equipment, the test bench can also be set up outdoors.
Please contact the manufacturer.

e Fortrouble-free operation, a closed, dry and roofed installation site is
strongly recommended.

Brake Test of Vehicles with One Driven Axle

The vehicle is driven into the roller set with the axle to be tested. At the same
time, the two sensing rollers that measure the wheel speed are pressed down. A
warning message is issued and after approx. 3 seconds the two drive motors of
the roller set are started so that both vehicle wheels turn in the forward
direction.

As soon as the nominal speed is reached, the “Ready for braking” LED lights up
or the corresponding user message appears on the respective display unit. This
signals that the inspector can begin the braking process. To test the brakes,
increase the force on the brake pedal or parking brake lever quickly but not
jerkily. In conjunction with an electronic parking brake, this must be checked in
accordance with the manufacturer's specifications, usually by pressing the
control button for the electronic parking brake several times in quick
succession.

Braking should only be applied until the required deceleration for the vehicle is
reached, braking up to slip cut-off is not mandatory. In this way, unnecessary
tyre wear can be avoided.

During the braking process, the speed of the drive roller and the sensing roller is
constantly compared. If braking is so severe that at least one sensing roller
exceeds the maximum permitted slip (e.g. 27 % slip), the drive motors are
automatically switched off. This serves both to protect the drive motors from
overload and to protect the tyres from excessive tread wear. On light vehicles,
even a small amount of slip can cause tyre damage.

BA023001-en
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2.2.7 Brake Test of Four-Wheel Drive Vehicles

In order to avoid stresses in the drive train and resulting damage, care must be
taken with four-wheel drive vehicles to ensure that

- the manufacturer's specifications are fully observed.

— a suitable test mode is selected on the brake tester depending on the vehicle
make and model.

Only drive four-wheel drive vehicles out of the test bench when the rollers are
stationary!

Mode 1: Standard brake tester (1-axle), direction of rotation both wheels
forward

This mode is only conditionally suitable for testing four-wheel drive vehicles.

On vehicles where the four-wheel drive system can be deactivated by switching
off the ignition, it should be noted that the roller set must not be restarted
automatically after the brake efficiency test has been carried out. Exiting the
test bench is therefore only possible when the rollers are stationary. The ignition
of the vehicle must not be switched on under any circumstances when the test
bench rollers are rotating, as otherwise the abrupt frictional connection will put
mechanical stress on the differential.

Vehicles in which the four-wheel drive system has been deactivated by
removing fuses behave like a conventional two-wheel drive, i.e. the test bench
can be left with the rollers rotating. The fuse shall not be reinserted until the
brake performance test has been completed and the vehicle has finally exited
the test bench.

Mode 2: Counter-rotation operation in main and reverse direction for four-
wheel drive test, axle-wise left forward / right reverse rotation or vice versa

If the counter-rotation mode is selected before driving onto the test bench, the
test rollers start in counter-rotation and there is no power transmission via the
drive train.

In the brake efficiency test, only the forward rotating wheel is measured. Thus,
two measuring processes must take place for the testing of an axle, between
which the direction of rotation is reversed.

In the case of counter-rotating operation, it is advisable to test in semi-
automatic mode, so that when the rollers are stationary, the test bench can be
exited without creating the above-mentioned stresses in the drive train.

An electromechanical motor brake, which is available as an option, further
facilitates extension.
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2.2.1

Mode 3: Automatic four-wheel drive detection

In this mode the starting resistance of the vehicle axle is monitored and
evaluated. This detects a vehicle axle that is not freewheeling, and an automatic
switchover to reverse operation takes place.

During the braking efficiency test, two measuring processes take place,
between which the direction of rotation is automatically reversed. The braking
force of the respective wheel turning forwards is measured.

After completion of the two measurements, the test bench rollers remain
stationary until the vehicle has exited the test bench.

In the case of automatic four-wheel drive detection, the vehicle engine must
NOT be switched off after driving on the test bench, otherwise correct four-
wheel drive detection is not possible.

In the case of counter-rotation operation, it is recommended to use a pedal
force meter as a measurement reference to determine the actual brake force
difference.

In some vehicles, the power transmission is controlled differently depending on
the driving situation. This can lead to the vehicle on the test bench not behaving
like a four-wheel drive vehicle during the roller start, but like a front or rear-wheel
drive vehicle. Thus, the automatic four-wheel drive detection cannot find an
increased starting resistance of the four-wheel drive. In this case, ensure auto-
matic four-wheel drive detection by applying the brake before starting the test
rollers.

Brake Test of Commercial Vehicles over 3.5t GVW

By preselecting the vehicle type, the following parameters in the brake tester are
adapted to the selected vehicle type:

e automatic/manual roller start, if necessary

e the measurement screen

e automatic storage of measured values for cars and manual storage for
trucks

e the start-up monitoring
e the slip cut-off
e the test speed, if necessary

During commissioning or maintenance, the installer can set the vehicle type that
is loaded by default from the test bench after the main switch is switched on.
This offers the possibility that in a pure truck workshop after “Main switch ON”"
the vehicle type Truck is preselected. Whereas, for a test station that performs
mixed mode passenger car and truck testing on the test bench, it may be
advantageous if the test bench has the passenger car preselection. Changing
the vehicle type is done for the user in the burger menu.

Two test speeds

BA023001-en
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If the truck brake tester has the option “Two test speeds” (VZ 935333/935334),
the test speed is automatically adapted to the vehicle type preselected in the
burger menu (car = fast / truck = slow).

Load simulation

For the truck brake tester, a pull-down device or a roller set lifting device for
load simulation are optionally available. The Load Simulation screen can be
used to increase or decrease the weight of the axle under test. The screen
shows the current wheel loads for left/right and the axle weight. Using the +/-
keys on the screen (smartdevice monitor) or on the RECO S remote control, the
weight of the axle under test can be increased or decreased.

Save measured value / pressure sensor and axle assignment

If measured values are available, they can be saved. Pressing the Save symbol
takes you to the axle assignment dialogue. Here it is possible to assign the
brake type and the valid pressure sensor to the axle number.

20
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2.2.2

2.2.3

Overall View C_MBT “C” with Components

}==
it
HE

13X )

UL
'------------

Overall view C_MBT C 13.0 W280 with components (compact roller set)

Test bench rollers 2 Electric motor

Sensing roller with slip and drive sensor (Namur)
Middle cover (shown transparent)

Bearing cover 6 IFM (Interface module)

a b W =

Overall View C_MBT “S” with Components

¥
N

Overall view C_MBT S 3.5/4.0/5.0 with components (split roller set)

Test bench rollers 2 Electric motor
Sensing roller with slip and drive sensor (Namur)
Middle cover (shown transparent)

Bearing cover 6 IFM (Interface module)

a b W =
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2.3

2.3.1

Danger Zone

For Vehicles up to 3.5t GVW

When operating the test bench, there must be no persons or obstacles in the
danger zone (danger of crushing!). This is to be identified by a yellow and black
marking around the test bench.

For trouble-free operation, a closed, dry and roofed installation site is strongly
recommended.

The lengths of the vehicle parking areas must be determined by the operator,
depending on the length of the vehicles to be tested. The boundary of the
vehicle parking area should be at least 1.2 m longer than the longest vehicle to
be tested.

min, 1200
Lange Fazewgaufstelfifiche

i |

Liinge Fahrreugauisielffiche

22
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For Vehicles over 3.5t GVW

2.3.2
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Danger zone according to EN 17003

L&nge Fahrzeugaufstellfiiche

Lange Fohrzeugaufstellfibche
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Set-up Diagram

2.4

Set-up Diagram Car Tester
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2.5

Control Description

The control unit consists of a control box with electrical and electronic
components in connection with the corresponding operating, control and
monitoring software and the operating elements necessary for safe operation.

The roller set contains most of the sensor technology, the motors and an
interface module.

Control cabinet 700x550x220 mm (Car equipment & Truck with reduced
equipment)

The door contains most of the controls and the antenna. In the left side panel
there is another control element, the main switch and the ASA interface. Cables
are fed from below via cable glands and via a protective tube. For passenger car
test benches, there is room for all options in the control cabinet; for truck test
benches, only a reduced configuration is possible. This means that only a fixed
selection of options can be accommodated in this control cabinet, for all other
options the control cabinet 1000x800x300 mm is necessary.

Retrofits are also only possible with options from this specified selection. For
all other options, the complete control cabinet and the complete mounting plate
must be replaced!

Control cabinet 1200x800x300 mm (truck equipment)

The door contains all controls, the antenna, the main switch and the ASA
interface. Cables are fed from below via the base. In truck test benches, all
options find space in the control cabinet.

Control unit

e ZM (central module) with one CPU module and 2 microprocessors

e pC with logic for evaluating the measured values and controlling the motors
e CPU module for visualisation and user interaction

e Safety uC for monitoring and safe switching of the outputs

e Option-dependent additional OM (option modules), e.g. expansion of I/0, if
necessary (additional options of the brake tester) by 3 inputs and outputs
each, address switch for setting 32 addresses (to support various options,
e.g. roller set lift, pull-down device)

e Motor contactors:
- depending on the version, min. 1 contactor per motor as well as a motor
protection switch
— optionally further contactors for additional functions such as multi-
function control, star/delta starting, 2 test speeds etc.

e Switching power supply 24V DC
— Supply of the control boards and contactors
— Fuse protection via circuit breaker

e Optional soft start modules (SA)
- to reduce the inrush current peak
— supports the "automatic 4WD detection" option (automatic measurement
in counter rotation)

BA023001-en
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e Optional DC brake or magnetic brake (depending on test bench variant)
e Optional circuit breaker for further options (e.g. MSD)

e Receiver module for radio participants: FFB, RCD, PFM (optional)

e Control GSQ pit protection (optional)

e Control MSE/railing (optional)

e Signal indicator with flashing light and signal horn for RCD (optional)

e Main switch for door installation with door interlock (depending on the test
stand variant)

e Control cabinet heating (optional)
e 4WD control (optional)
Roller set

Separated from the control unit in the control cabinet, there is an interface
module in each floor group, the so-called interface module (IFM).

This IFM is available in two versions: a basic version (IFM-BA) with the
minimum required connections and a comfort version (IFM-CT) with all
connections.

The IFM is used for analogue-digital conversion of the signals of all connected
sensors (Namur switch, range spring, load cells, etc.) and for forwarding the
data via CAN bus to the ZM. In addition, calibration values of the range spring
are stored on the IFM.

Forwarding of the data via CAN bus to the ZM. In addition, calibration values of
the range spring are stored on the IFM.

28
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2.5.1 Wiring Diagram

Schaltschrank
-AL.0
Zentralmodul
o \/ )
0 [0
0 0
0 0
0 =|| o
0 ™ 0 =1
0 0 ~.WW-.,."’.\ME;“*“";I
0 |. 0
0 L HE| §EE
; i
0 =||0
0 "o !
0 0
0 0 /
/
Uloccccvnoc GOQDGDGOA,»O'
— — ll}459£ll]ﬂﬂ£l»’£
eaaal [
19 gvz‘:wm Motor A Motor B Rollensatz
3% o
Bauseitige
Zuleitung
7-poliger Motorstecker Spur +A
Rollensatz
>
o
3 |
>
4-poliger 12M IFM-Stecker X1 7-poliger Motorstecker Spur +B
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2.5.2

Number Range of the Reference Identifiers

The reference identifiers refer to all designations of electrical components
inside and outside the control cabinet. A fixed number range is always assigned
to a unique function. Likewise, a distinction is made in the labelling of the left
(+A) and right (+B) half of the roller set (track). Components that designate a
left half of the roller set (track +A) end with the suffix -xxx.A. Components that
designate a right half of the roller set (track +B) end with the suffix -xxx.B.

Function

Basic equipment

Weighing device

MINC

Lowering threshold

RS lift integrated (car & truck)

RS lifting angle iron frame (truck)
Pull down

Heating

Multifunction control via push-button
DC brake

Ceiling light barrier

Motorcycle mode

Signal tower for radio pressure sensor
License plate recognition

GSQ 1/GSQ Il

Safety railing

External equipment

MSD 3000

Brake Tester Directive 2011 (Germany)
Pointer display

Control MLS

Enable External

Remote control

Emergency stop

Universal console

Number range

1.
20..
25..
40..
44..
50...
55...
60...
65...
70..
75..
80...
90..
95..

100...
110...
121...
130...
140...
150...

160..
165...
190...
200..
300..

19
24
.29
43
49
o4
59
64
69
74
.79
89
.94
.99
109
120
129
134
149
159
164
169
199

.209
.349
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2.5.3

Control Cabinet Layout, Basic Variant C_MBT Car
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254 Control Cabinet Layout, Maximum Equipment C_MBT Car
Control cabinet 700x550x220 mm
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2.5.5

Control Cabinet Layout C_MBT Light Truck
Control cabinet 700x550%x220 mm

F10.A ‘FIOB
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2.5.6

Control Cabinet Layout C_MBT Truck

Maximum equipment Control cabinet 700x550x220 mm, star-delta
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Maximum equipment Control cabinet 700x550x220 mm, two test speeds
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Maximum equipment Control cabinet 1200x800x300 mm
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2.5.7

+A-BUS1.1w

+A-BUS1.2¢—]

+A-BUS1.34

+A-BUS1.44—

Connection and Termination of the Central Module (ZM)

-Al.0

Zentralmodul
MAHA-ZM

>
=1,
e

S—

OUTPUT

wagss sra
=
0
E

| 20 _IFM_RF
V 24 _TFM_RF

24¢_IFM_RF

v

1104

- OM2.1

Connection of the central module

93
9.4
2.1
1223
f222
2.4

T
tenm

Freigabe e

Freiga

Motor links

Termination of central module ZM

-S2 | Term |if no OM present

-S2 | Open |if any OM present

-83 | Term |if IFM is connected in series (ZM-IFM-IFM)
-S3 | Open |if IFM is connected in parallel (IFM-ZM-IFM)
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2.5.8

Coding of ZM-OM

Optionsmodul

MAHA-OM 52

-A22 Optionsmodul |
MAHA-OM =
?—42 1 || 11
-C-X1 A —

#2400 PWR
[0 PWR-0

Connection of the option modules

-A2.0 Optionsmodul |
MAHA-OM -sz
51 ] 0
R
£y
XL
oM2.1
158
-A1,0-X11
® _ QUTP | INP
B g
g
do cooEom
losdl eg2ggggd )
™~ ™ &
BER BA
2 ==
-a23( Optionsmodul

—pm-oX1

MAHA-OM

/38

38
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-A2.7 Optionsmodul A28 Optionsmodul -A2.9 ( Optionsmodul
MAHA-OM =3pg& MAHA-OM -sz MAHA-OM Asz
S1 ™~ 13 S1 L = ™ 12
= :
=il . mimim =1 ==
5 S3 S3
X1 X2:0H O-X10 ‘ X2:04 X
INP
588
> ) s z &. J >
£53 5 8 &
-A2.10 Optionsmodul i
MAHA-OM -sz
S1 (%) (=)
@ AN
24 =
Lo sH X2
ouTP| NP
388E488
L |x3:'5:' I |x4:. RE
2
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ZM-OM
e Possibility 1

[TEEETT
X10 -

X14

titihe fios bkl [bh GEiiotuon Goooh MESSLLLO
X1 x2 x3 x4 X8 g X8 X7

(ZM only)
Central module ZM: S2 (+S-A1.0-S2) — Term ON
e Possibility 2

DBGAGEE ¢
X1

e MAHA-ZM

L]
]
=
ERI-OPEN

Xi4
,,,,,,,,,,,,,,,,,,,,,, e [ | «
W50 558 GAOPl 5 GEOOSSGNY BEQAG BSOS Y _g— 09 s -

(ZM and OM)
Central module ZM: S2 (+S-A1.0-S2) — Open (Term OFF)
Option module OM:

+S option -S1 -S2 | -S3 (Open/Term OFF)
-A2.0 Direction of rotation/ 0 0-15
measurement via pushbutton
-A2.1 Lowering threshold 1 0-15
-A2.2 Roller set lift 2 0-15
-A2.3 License plate recognition 3 0-15 Term ON
_ only at last module
-A2.7 Pull-down device 7 0-15
-A2.8 MSE request 8 0-15
-A2.9 Two test speeds 9 0-15
-A2.10 Signal tower A 0-15
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Coding of ZM-IFM

Radlauf Messwert
Radlzuf Messwert
Radlzuf Messwert

Radlzuf Auffahrt
Radlauf Auffahrt

Radlauf Abfahrt
Radlauf Abfahrt

DMS 21
DMS 21
DMS 21
DMS 21

DMs 22
DMz 22
DMs5 22
DM5 22

DMS 23
DMS 23
DMS 23
DMS 23

DMS 24
DMS 24
DMS 24
DMS 24

Connection of the interface module

ZM-IFM

-A3

++MIC37.3
++MIC37.4
++MIC 37.3

++MIC/37.0
++MIC37.1

+HMIC/37.2
++MIC/37.2

/30.1
130.2
130.2
j30.2

/30.3
/30.3
/30.4
/30.3

+B/34.5
+B/34.5
+B/34.6
+B/34.6

+B/34.7
+B/34.7
+B/24.7
+B/24.7

Interfacemodul
MAHA-IFM

L

Tl

L fd e

Ll fa

Ll fa

X18
+5V_2
OV_MINC_POTL

o | -MINC_SCHLETFER

X19

mC | -8V2_BEFAHREN_S1
[wC | -BEFAHREN_S1
x20
[mC; | BVZ_BEFAHREN_S2
o | -BEFAHREN_S2
X21
w2 +5v_2
DMS_WAAGE_1_P
% OV_DMS_WAAGE_L

DMS_WAAGE_1_N

X2z

mo | +5v_2

mC | -DMS_WaAsGE_2_P
[mO | -OV_DMS_WAAGE 2
jmC | DMS_WAAGE 2 N

23

| +5V_2
DMS_WAAGE_3_P
OV_DMS_WAAGE_3
DMS_WAAGE_3_N

x24
+5V 2

O | -DMs_waacE 4 P

O | -0v_DMS_WAAGE 4

-DMS_WAAGE_4_N

BUS System

BUS System

-51
EY
@
EOF
Ngred) W3.5A
PAAR-TROMNIC
2xl,5 o
x: |y :E""
-CANHL { Ol 3 -
-canct | o=l GN -
-ov_con | o=f7 WH -
+24v_coN || © BN -
ksd A
8v2_peF TASTR_LT || Osiff . /250 Tastrolle Befahren links
BEF TASTR_LT | sl j25.1  Tastrolke Befahren links
X5:
-BV2_BEF TASTR_RE | Osi ! +B/33.0 Tastrolle Befahren rachts
pEr_TASTR_RE | Owfl” +B/33.1 Tastrolle Befahren rechis
X6: 1
-sv2_ae0_moT | osf
-aBD_MoT | oomi
X7y
+sv 1| O=f_ 233 Bremskraft links
oms mr 1L p | ou? 5.4 Bremskraf finks
-V _DMS_MF LT On 3 j19.4  Bremskraft finks
DMS_MF_LT_N | Oml 4 j29.4  Bremskraft finks
Xa: iy
+5V_1 ]| O 3 +B/33.3 Bremskraft rechts
DMs_MF_RE_P | O 3 +B/33.4 Bremskraft rechts
-ov_oms_MF_RE | omfl” +B/33.4 Bremskraft Rechts
-DM5_MF_RE_N | Ol 4 +B/33.4 Bremskraft Rechts
X9: fy
BVZ_TASTR_LT|| Omfl_ j29.1  Tastrolle Drehzahl links
TASTR_LI | Omi 3 28,2  Tastrolle Drehzahl links
X104,
BV2_TASTR_RE | Osj_ +B/33.1 Tastrolle Drehzahl rechts
-TASTR_RE | Oml” +B/33.2 Tastrolle Drehzahl rechts
X113,
BVZ_PRUEFR_LT|| Ol j23.2  Motor Drehzahl links
PRUEFR_LT | Omll” j23.3  Motor Drehzahl links
x12 1
-BVZ_PRUEFR_RE | O=fl_ +B/33.2 Motor Drehzahl rechts
-PRUEFR_RE || Os]” +B/33.3 Moter Drehzahl rechts
X133,
+Z4VPNP | Ol 3
OV LS Alirad | O "
-15 Allrad | O
X14q, )
s2avpNe | Os). +g5/21.1 Lichtschranke
-V LS HEB/Allrad || Cm] " +5/21,1 Lichtschranke
15 HEE Alled | ol +5/71.1 Lichtschranke
X16: 1
+24V_PNP I Ol 3
-ov_pR_Tes | osf
-DR_TPS
X174,
RS2 TX| Omf ++MSD+5/39.9 RS232
Ghp_Rs232 | sk ++MsD+5/35.3 RS232
Rs232 Ry || sl ++MSD=5/39.8 R5232

+A-BUS1.1/
+A-BUS1.2/
+A-BUS1.3/
+A-BUS1.4/

CAN address IFM-CT

S1 - Termination OFF
Terminating resistor OFF

S1 - Termination ON
Terminating resistor ON

0

8 (IFM-BA¥)

9

2
<

2
<

5
<

2

| AR N

<

ol N

m| Ol oO|®m| >
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CAN address IFM-CT

S1 — Termination OFF
Terminating resistor OFF

S1 - Termination ON
Terminating resistor ON

"7" 7

F

*Interface module Basic (IFM-BA) is always preset with address “0” and term

ON. No address switch S1 present.
e Possibility 1
Colours in CAN BUS illustration: YE/GN/WH/BN

Schaltschrank +5

It

an

Rollensatz +A
- -
-

3 ™
- . -
m

M12(a & & &
Ri—
EE———
M +A
(Compact roller set)

Central module ZM: -S3 (+S-A1.0-S3) — Term ON

Interface module Basic IFM-BA: (no rotary switch S1 present)

42
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e Possibility 2

Schaltschrank +5
N -—
G’\}—
G"v"
=p
Rollensatz +A
- -
< >
- — -
+5
M12|a & & &
Ei—
2. ™ ]
TM +A
(Compact roller set)

Central module ZM: -S3 (+S-A1.0-S3) — Term ON

Interface module Comfort IFM-CT: -S3 (+A-A3-S1) — Term ON: Address “0”

(= rotary switch S1 to 8)

BA023001-en
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e Possibility 3

Sthaltschrank +5
'\E'—
= p—
E'\’_
E'\'—
r.=*~'b-—
u«-}
3\}—
3-'\}
|
| 'I Ii
n.-,,
Rollensatz +4 Follensatz +8
+5 +5
P =
M12)4 & & Ao M1Z)4 & & A
KX [TEN
M Links +& FM Redits +B
(Split roller set)

Central module ZM: -S3 (+S-A1.0-S3) — Open (Term OFF)

Left interface module Comfort IFM-CT: S1 (+A-A3-S1) — Term ON: Address “1”
(= rotary switch S1t0 9)

Right interface module Comfort IFM-CT: -S1 (+B-A3-S1) — Term ON:
Address “2” (= rotary switch S1to A)
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e Possibility 4

Schalschrank +5

Rollensatz +A Rollensatz +B

+5
RS +A
M12]8 & & A

! M12
- RS +B
— - I
~[Adapter T MLZ{L & & K
R
L]
FM Links +A FM Redhts +B

(Split roller set, in series ZM-IFM-IFM)

Central module ZM: -S3 (+S-A1.0-S3) — Term ON

Left interface module Comfort IFM-CT: -S1 (+A-A3-S1) — Term OFF: Address “1”
(= rotary switch S1to 1)

Right interface module Comfort IFM-CT: -S1 (+B-A3-S1) — Term ON:
Address “2” (= rotary switch S1to A)
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2.5.10

Control Buttons (Small Control Cabinet)

-UcC1
Schaltschrank

-T191

Antenne

00,0

®

Bedienfeld

Aufkleber Logol

-5200

Not-Halt 1

-P1

Statusleuchte

-S66
Drehrichtung
links

-S65
Drehrichtung
rechts

Typenschild

Aufkleber Rollen

o

550

-UB1
M32

®

-UB3
M32

-UB1 | Zuleitung

-UB2 | Rollensatz

-UB3 | LAN-Kabel

Aufkleber ASA

-X140
ASA - Livestream

-S61

Rollenheizung

Aufkleber Hauptschalter

-Q1

Hauptschalter

46
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2.5.11 Control Buttons (Large Control Cabinet)

-PH1 -5100 -5200 O R
Aufideber Hauptschater Quittiertaster Not-Halt 1  Steuerung Ein AI(L?ni

-PH140
Aufkleber ASA

-X140
ASA - Livestream

5100 5200 -P1 T191

-PH1
Adliebe HacBO O iorame Nt Swewnrg Be

~PH140
Adnber ASA

X140
ASA - by

2.5.12 Indicator Light on the Control Cabinet in the Event of a Fault

The “Control On” indicator light (-P1) in the front cover of the control cabinet
lights up as soon as the main switch is switched on and the control is initialised

and there is no fault.
In the event of a fault, the mains lamp flashes at a frequency of 1 Hz.

For a detailed error code list, see section “Troubleshooting > Error Codes”.
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2.6

2.6.1

Technical Data

Technical Data Car/Van Tester

C_MBT C3.5
W220

C_MBT C3.5
W250

C_MBT S 3.5
W220

C_MBT S 3.5
W250

Track 2.20 RS 2

Track 2.50 RS 4

Track 2.20 RS 2

Track 2.50 RS 4

compact compact split split
Axle load [kg] 3500 3500 3500 3500
Track width min. [mm] 780 780 variable variable
Track width max. [mm] 2200 2500 variable variable
Drive power 2x3 kW 2x3 kW 2x4 kW 2x3 kW
Test speed 5km/h 5km/h 5km/h 5km/h
Roller length [mm] 730 892 730 892
Rollrs welded/plastic 204 204 204 204
Ny Jamerer [mm] 208 208 208 208
Roller axle distance [mm] 400 400 400 400
Test roller with welded
textured surface, friction 0.9/0.7 0.9/0.7 0.9/0.7 09/0.7
coefficient dry / wet
Test roller with plastic /
granulate coating, friction 09/0.8 09/0.8 0.9/0.8 0.9/0.8
value dry / wet
(';"o';(f']::i[(’: ire"r:'tec;'r ;r}ch? 0.9/08 0.9/08 0.9/08 0.9/0.8
Measuring range 0-8kN 0-8kN 0-8kN 0-8kN
(DfLSl'i’LacyalaeC)C“racy 2% 2 % 2% 2%
Fuse 25AgG 25AgG 25A¢gG 25AgG

Power supply

3x 400V +N +PE

3x 400 V +N +PE

3x 400V +N +PE

3x 400 V +N +PE

50 Hz 50 Hz 50 Hz 50 Hz
Minimum cable cross- 5x 4.0 mm?2 5x 4.0 mm? 5x 4.0 mm2 5x 4.0 mm?2
section Supply line*
Dimensions Hx W x L 245-300 x 680 x 245-300 x 680 x 245-300 x 680 x 245-300 x 680 x
[mm] 2320 2644 1420 1582

48
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C_MBT C 4.0
W220

C_MBT C4.0
W250

C_MBT S 4.0
W220

C_MBT S 4.0
W250

Track 2.20 RS 2

Track 2.50 RS 4

Track 2.20 RS 2

Track 2.50 RS 4

compact compact split split
Axle load [kg] 4000 4000 4000 4000
Track width min. [mm] 780 780 variable variable
Track width max. [mm] 2200 2500 variable variable
Drive power 2x4 kW 2x4 kW 2x4 kW 2x4 kW
Test speed 5km/h 5km/h 5km/h 5km/h
Roller length [mm] 730 892 730 892
Roller diameter [mm]
Rollers welded/plastic 204 204 204 204
Roller diameter [mm]
Rollers MIXED 208 208 208 208
Roller axle distance [mm] 400 400 400 400
Test roller with welded
textured surface, friction 0.9/0.7 0.9/0,7 0.9/0.7 0.9/0.7
coefficient dry / wet
Test roller with plastic /
granulate coating, friction 09/0.8 09/0.8 0.9/0.8 0.9/0.8
value dry / wet
MIXED roller, friction
coefficient dry / wet 09/0.8 0.9/0.8 0.9/0.8 09/0.8
Measuring range 0-8kN 0-8kN 0-8kN 0-8kN
Display accuracy 29 29 2% 2%
(full scale)
Fuse 25A¢gG 25AgG 25A¢gG 25AgG

Power supply

3x 400 V +N +PE
50 Hz

3x 400 V +N +PE
50 Hz

3x 400 V +N +PE
50 Hz

3x 400 V +N +PE
50 Hz

Minimum cable cross-
section Supply line*

5x4.0 mm?

5x4.0 mm?

5x4.0 mm?

5x4.0 mm?

Dimensions Hx W x L
[mm]

245-300 x 680 x
2320

245-300 x 680 x
2644

245-300 x 680 x
1420

245-300 x 680 x
1582
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C_MBT C 5.0
w280

C_MBT S 5.0
w280

Track 2.80 RS 5

Track 2.80 RS 5

compact split
Axle load [kg] 5000 5000
Track width min. [mm] 780 variable
Track width max. [mm] 2800 variable
Drive power 2x4 kW 2x4 kW
Test speed 5km/h 5km/h
Roller length [mm] 1.032 1.032
Rollrs welded/piastic 204 204
ottt
Roller axle distance [mm] 400 400
Test roller with welded
textured surface, friction 0.9/0.7 09/0.7
coefficient dry / wet
Test roller with plastic /
granulate coating, friction 0.9/0.8 0.9/0.8
value dry / wet
Measuring range 0-8kN 0-8kN
Fuse 25A¢gG 25AgG

Power supply

3x 400V +N +PE

3x 400V +N +PE

50 Hz 50 Hz
Minimum cable cross- 5 x 4.0 mm2 5 x 4.0 mm2
section Supply line*
Dimensions Hx W x L 245-300 x 680 x | 245-300 x 680 x
[mm] 2924 1722

* Cable cross-section depending on local conditions (e.g. ambient temperature, type of installation,
cable length, mains impedance) and local regulations. A flexible connection cable is recommend-

ed.
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2.6.2 Technical Data Truck Tester

Light Truck
C_MBT C 13.0 W280
Track 2.80
compact
Axle load [kg] 13 000
Track width min. [mm] 870
Track width max. [mm] 2800
Drive power 2x 7.5 kW
Test speed 5 km/h
Roll length [mm] 970
Nominal diameter [mm] Rollers welded on/ plastic 204
Nominal diameter [mm] Rollers MIXED 208
Test roll w. welded textured surface, friction coefficient dry / wet 0.9/0.7
Test roller w. plastic / granulate coating, friction value dry / wet 09/0.8
MIXED roll, friction coefficient dry / wet 09/0.8
Measuring range 0-25kN
Display accuracy (full scale) 2%
Fuse 50 AgG

Power supply

3x 400 V +N +PE 50 Hz

Minimum cable cross-section supply line*

5x 4.0 mm?

Dimensions H x W x L [mm]

245-300 x 680 x 2924
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Truck

C_MBT S 13.0 C_MBT S 15.0 C_MBT S 18.0 C_MBT S 18.0
R100 MU R100 MU R115 MU R115 MI
Motor at bottom Motor at front
split
Axle load [kg] 13 000 15000 18 000 18 000
Drive power [kW] 2x9 2x11
Test speed [km/h] 2.3
Roll length [mm] 1000 1150
Nominal diameter [mm]
Rollers welded on/ plastic 204 204 270 270
Nominal diameter [mm]
Rollers MIXED 208 208 272 272
Roller centre distance 430 475
[mm]
Test roll w. welded
textured surface, friction 09/0.7 09/0.7 09/0.7 09/0.7
coefficient dry / wet
Test roller w. plastic /
granulate coating, friction 09/0.8 09/0.8 09/0.8 0.9/0.8
value dry / wet
MIXED roll, friction
coefficient dry / wet 09/0.38 09/0.8 0.9/0.38 09/0.8
Measuring range 0 - 45.5kN 0 - 45.5kN 0 - 45.5kN 0 - 45.5kN
Display accuracy (full 2% 2% 2% 2%
scale)
Fuse 50 A gG 50 A gG 63 A gG 63 A gG
Power s | 3x 400 V+N +PE | 3x400V +N+PE | 3x400V +N +PE | 3x 400V +N +PE
wer supply 50 Hz 50 Hz 50 Hz 50 Hz

Minimum cable cross- 5x 25 mm? 5x 25 mm? 5x 25 mm? 5x 25 mm?
section Supply cable*
Dimensions roller set 620 x 1045 x
half: H x W x L [mm] 1235 280 x 680 x 2924 | 740 x 1145 x 1430 | 440 x 1490 x 1505
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Axle load [kg]
Drive power

Test speed

Roller length [mm]

Nominal diameter [mm]
Rollers welded on/ plastic

Nominal diameter [mm]
Rollers MIXED

Roller centre distance [mm]

Test roll w. welded textured
surface, friction coefficient
dry / wet

Test roller w. plastic /
granulate coating, friction
value dry / wet

MIXED roll, friction
coefficient dry / wet

Measuring range

Display accuracy (full scale)
Fuse protection

Power supply

Minimum cable cross-
section supply line*

Dimensions roller set half:
Hx W xL[mm]

C_MBT S 18.0
R160 MS

C_MBT S 18.0
R160 MU

C_MBT S 20.0
R115 MU

C_MBT S 20.0
R115 MI

Motor at side

Motor at bottom

Motor at bottom

Motor at front

split

18 000

20000

2x 11 kW

3 km/h

2.3km/h

1600

1150

270

272

475

09/07

09/0.38

09/0.8

0-

45.5 kN

2%

63 A gG

3x 400 V +N +PE 50 Hz

5x 25 mm?

405 x 1145 x
2685

740 x 1145 x
1880

740 x 1145 x
1430

440 x 1490 x
1.505
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C_MBT S 20.0 R160 MU

C_MBT M 18.0 W301

C_MBT T 18.0 W360

Motor at bottom Mobile Agriculture
split
Axle load [kg] 20000 18 000
Track width min. [mm] - 750 390
Track gauge max. [mm] - 3010 3600
Drive power 2x 11 kW
Test speed 2.3 km/h
Roll length [mm] 1600 1150
Nominal diameter [mm]
Rollers welded on/ 270 154 270
plastic
Nominal diameter [mm]
Rollers MIXED 272 n/a
Roller centre distance 475 685
[mm]
Test roll w. welded
textured surface,
friction coefficient dry / 0.9/0.7
wet
Test roller w. plastic /
granulate coating, 09/0.8
friction value dry / wet
MIXED roll, friction
coefficient dry / wet 0.9/08
Measuring range 0 - 45.5kN
Display accuracy (full 29
%
scale)
Fuse 63 A gG
Power supply 3x 400V +N +PE 50 Hz
Mlnlmum cable.cross- 5 % 25 mm?
section supply line*
Dimensions roller set 740 x 1145 x 1880 520 x 900 x 2410 5580 x 1340 x 370
half: H x W x L [mm]
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2.6.3

Noise Emission

Noise emission during a vehicle test is mainly caused by the vehicle's engine.
This noise emission varies from vehicle to vehicle and cannot be attributed to
the test bench.

Roller brake tester

The noise emission value caused by the brake tester (roller drive) is less than
70 dB(A) in the area of the operators' workplaces.

Axle damping tester

The noise emission value caused by the MSD 3000 tester due to the vibrating
test plates is between 75 and 80 dB(A) in the area of the operators' workplaces.

Side-slip tester

The noise emission value caused by the side-slip tester is less than 70 dB(A) in
the area of the operator's workplaces.
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3.1

Description of the Software User Interface

The control board of the brake tester generates a website through which the
user guidance and the measured value display takes place. The easiest way to
connect to a C_MBT brake tester is to use a standard computer with an Internet

browser.

All common browsers (e.g. Mozilla Firefox, Microsoft Edge, Google Chrome) are
supported in their current version.

Measurement Screen in Car Mode

e Once the test rollers have been driven onto, the display automatically
changes to the measurement screen.

e Inthe measurement screen, the current brake value and the difference in %

are shown.

e After slip or pre-trigger (= memory threshold), the maximum brake forces of
the measurement are displayed.

e The arrows at the bottom left and right can be used to switch between the
measurement screen and the results screen (on touch-enabled devices also

by swiping to the side).

Please drive onto tester

A Burger menu
B ASA Livestream
Status line

Direction arrows

E Automatic/manual

Opens a list of functions (see below).

Display whether ASA Livestream is activated;
active = light blue

The status line serves as a user prompt.

Indicates the set direction of rotation of the test
rollers (both forward/backward or counter
rotation).

Display whether automatic mode is activated or
manual mode (then hand symbol).
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3.2

Settings
G Brake force
H Brake type indicator

| Differential display

Click on gear wheel opens system settings.

Display of brake forces left/right in kN, as
digital value and with pointer

The brake to which the current measured value
is saved is always displayed highlighted in
yellow.

Displays the brake force differential in %

J Weight display Display of weight measurement
(static: weight symbol filled,
dynamic: weight symbol as outline)
K Ovality segment Ovality is measured in preset brake force area
(marked yellow)
L For button assignment see section “Measurement Screen in Truck
Mode”

Measurement Screen in Truck Mode

The measured value display for truck testers is similar to that of the passenger
car testers, extended by some functions which are described below.

Please drive onto tester

- P1 == bar

A Manual ovality measure-  Ovality is measured immediately at current

ment

pointer position; segment size and time
from settings are used

B Manual end of measure-  Intermediate storage of the current

ment

measured value

Last measurement result  Re-displays

Save

Delete

with axle assignment and brake type

Deletes the current measurement value in
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the temporary memory

F Pressure converter (opt.)  Brake pressure P1...P9 left wheel
G Pressure converter (opt.) Control pressure Pm
H Pressure converter (opt.) Brake pressure P1...P9 right wheel

If radio-controlled devices are present, another view is available, which can be
accessed via the arrows at the bottom or by swiping to the side.

3.3 Measurement Screen in Motorcycle Mode

The measured value display in motorcycle mode is reduced to a single dial
gauge. It is always located on the left of the user interface, regardless of the
test bench side selected. The functions correspond to those in the semi-
automatic car mode.

Please drive onto tester =

¢ 1.5 .
1.0 2.0 & ==k
-0.5 2.5-

3.4 Burger Menu Functions

In the left column, it is possible to select between the functions for the different
test devices (depending on the configuration of the test stand):

(@) Brake tester

‘ili Axle damping tester (opt.)

?ﬂ_\E’_) Side-slip tester (opt.)
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Functions of Brake tester

Car mode

Truck mode

Motorcycle mode

3F&H T

Weight-dependent (below the preset weight threshold Car
Car-Truck switchover mode, above Truck mode
Maln.dlrectlon of (default)
rotation
(Automatic counter-rotation operation,
measurement of the respective forward
sl/']\ Four-wheel rotating wheel.
First left side, then automatically right
side)

(Measurement in the opposite direction of

\],\], Opposite direction (opt.) travel)

(Measurement of the left wheel only,

1T Single wheel left right roller is stationary)

(Measurement of the right wheel only,

1\ Single wheel right left roller is stationary)

O Automnatic roller start (Default setting, automatic start 3 sec.
after entering the test stand)

@‘ Manual roller start via SmartDevice

=) . .
@@ Manual roller strat via radio remote control
30

Manual roller start via cable remote control

0
O'O Lowering bar (opt.) (Lowering bar is controlled via light barrier
’I'Q automatic or button)
0.0 Lowering bar (opt.) (Lowering bar is controlled via button)
M manual
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3.5

@ Pre-trigger (Measurement when threshold value is

exceeded)
Pre-trigger Truck (Save maximum brake force)
Functions of Axle damping tester (opt.)
|I|»,; Axle Damping Tester (enables the axle damping test)
(enables weight measurement via axle
i Axle damping tester damping tester, no axle damping test)
Weighing mode Only available if there is no weighing

device in the brake tester!

(D Switch off axle damping

test stand (disables the axle damping test)

Functions of Side-slip tester (opt.)

Q) Switch off side-slip tester (disables the side-slip test)

Results Display

In the results display, the customer name (E) and the vehicle license plate
number or VIN (D) can be entered for the current measurement (B), as well
as the current mileage (F) and the permissible total weight of the vehicle
(G).

The last stored measurements (C) can be re-displayed (up to 10).

If the ES_in/out protocol is activated (opt.), a vehicle can be selected from a
test list (A).

The arrows at the bottom left and right can be used to switch between the
results screen and the measurement screen (on touch-enabled devices also
by swiping to the side).
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3.5.1

Current Measurement

K

I & M m O O W

/. Fahrzeugauswahl

Bremse

L/—‘

1(VA

1(VA)

2 (HA)

2(HA)

Vehicle selection
(opt.)

Current measurement
Measurement archive
Licence number/VIN
Name

Mileage

pTW

B Save

Forward (opt.)
11

Delete

/Aklucllc Messung

Gesamtabbremsung: [/

Messungsarchiv @——— c

?

G

) 60 ™ 60 M
& My A rAY
P J 3,00 2,00 33 70
N w0 2,00 0 50
~ 8,00 9,00 9 62
12 10,00 40,00 70 60

Opens a list with test orders (ES_in).

Results display for the current measurement.
Overview of the last (10) stored measurements.
Entry field for license plate number/VIN

Entry field for customer name

Entry of the vehicle’s mileage in km

Entry of the permissible total weight in kg

Saves the current measurement results.

Optional ES/IN: ES-OUT can also be generated,
depending on the setting in the ES service

Writes back the measurement results (ES_out).
Depending on the setting in the ES service

Deletes the measurement results

Selection of the desired test equipment
Output of the total deceleration

Expand to detail view
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Detail view (M):
If the detail view is expanded with <+>, further measurement results can be
seen, e.g. the associated pedal forces or pressures and the weight:

- it L Ax  Z%
1 ~ 3,00 2,00 33 70 Detals —
— 30N 20M
! P2:13 P3:14 e = bar
bar bair
N 200 2,00 0 50 Detas —
=] 2N
! P13 P3:14 Pm: 1.4
bar bar bar
3.5.2 Measurement Archive

In the measurement archive, the stored measurements are listed (max. 10
vehicles) in order to re-display them if required (fade in) or to print them in the
form of a test protocol.

Use the arrows < to sort the corresponding column.

Vehicle measurements that are no longer required can be deleted.

Aktuelle Messung Messungsarchiv
fo
% Datum Fahrzeugtyp & Kennzeichen/FIN % km-Stand Einblenden Drucken Lischen
10.05.2021 14:15 =] ALLRAD L0 (= 0]
07.05.2021 09:46 =] CRAFTER 16108 L0 =) 10|
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Print

If Print is selected, a window opens in which the desired components can be
selected that are to appear on the test report.

In addition, the displayed contact address can be edited.

Priifprotokell . a A d re S S e

E: Eremskraft
‘;/;- Abbremsung

Max Mustermann
Musterstralie 555
99999 Musterstadt

When generating the test protocol, a PDF file is created, which can then be
saved on the computer, e.g. in the local download folder. This file can then be
sent by e-mail or printed on paper on a connected printer.

3.5.3 Vehicle Selection (opt.)

As soon as the ES_in/out protocol is activated under Settings (option), a new
view "Vehicle selection" appears.

Fahrzsugauswahl Aktuelle Messung Messungsarchiv
Sy sEaB1S  ~ | i .
| miamieo
K XY 13
B AR 48
. B E
LN, AN 133
Brerde
Aehadimpler
Radlauf
Gerduschewche

If the pull-down menu is expanded with the down arrow, vehicles can be
selected for which inspection orders have already been recorded (e.g. inan IT
system of a car dealership or an inspection station).

A manual license plate entry is not possible.

After selection, the fields for which entries have been made are automatically
filled in, e.g. vehicle type (car or truck, indicated by the symbol in front of the
license plate), number of axles, VIN, mileage or permissible total weight.
Measurements can then be taken for this vehicle.

After completing the measurements, the measured values can be transferred to

the measurement archive by clicking on "Save" E :
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3.6
3.6.1

Alternatively, after the measurement, the test job can be closed by clicking on

-
"Forward" and the measured values are transferred back to the IT system.
If the measured values are not to be saved, they can be deleted.

Optional Display Screens

Scale Screen (opt.)

As soon as a weighing device is installed in the test bench, another view
appears:

@ 0 k
0 kg g 0 kg

E E3

Here, the wheel weights are displayed above the wheels, and the axle weight is
displayed above the axle.

Below the axle weight, the difference appears when the weight is changed.

Load simulation (opt.)

If additional devices for load simulation are installed (pull-down device or roller
set lift), the load simulation can be operated via the +/- buttons under the axle:

e Plus increases the load
e Minus reduces the load

The arrows under the wheels indicate by movement whether the load simulation
is active.
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3.6.2 Display Radio Participants (opt.)

If a radio receiver is installed in the test bench and the opt. radio pressure
converters are activated, another view appears:

Pm P5 PEM |
on

P1 ' P6 RECO S |
v

P2 ' P7

P3 ' P8

P4 P9

The existing radio participants are displayed here, e.g. the RECO S radio remote
control, a PFM pedal force meter or RCD 50 radio pressure converter.

In addition, the measured values are displayed:
e "—-"means that no measured values are available.

e Blue bordered with "-—"means that a sensor is logged in, but not transmit-
ting.

e Blue with values e.g. "0" means a sensor sends value 0.
e Blue with "charging" means sensor is charging its battery.
e "ON" onthe other hand, is a measured value.

Adding/removing a participant is done under Settings/Radio/Radio diagnostics.
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3.7 Settings

¥

D]

Here the following submenus are available in the left column:

Clicking on the gear wheel in the MAHA logo opens the
System settings menu.

@ General
G Languages
Settings, extended (only for logged in users)
('[‘|:‘1'] Radio (opt.)
@ Brake tester
li Axle damping tester (opt.)

T
=
4

Side-slip tester (opt.)

F —"%
R Technician menu login

Description of the submenus

General Allgemeit

@ Support: Contact and test bench information
Network: IP settings, network name
External devices: Connected analog displays, C_Box etc.
Event recording: Display of events (EventLog)
Test protocol: Configuration protocol, address header
Machine data: Operating hours etc.

Languages Sprache

. eutscl
6 & Eng:ishh Setting the language of the test bench
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Settings

1ok

Einstellungen

Geréte Akt./Deak. Optionen Software-Update/ZM-Zuriicksetzen

Devices Act./Deact.: Activate/deactivate test equipment
Options: Activate booked general additional functions
SW Update: Update option for software
Reset ZM: Reset ZM to delivery state
Radio Funk
(( ( I ))) Optionen  Funkdiagnose  Justage
Options: Bookable radio options (remote control,
pressure converter, pedal/hand force meter)
Radio diagnostics: Status information on end devices, user
guidance for pairing the devices etc.
Adjustment: Adjust end devices (only for logged-in users)
Brake tester Bremsprifstand
@ Optionen  Kalibrieren Bremskraft  Kalibrieren Wiegeeinrichtung  Diagnose
Options: Activated devices and settings
Adjust brake force: Display of values (force and digits)

Adjust weighing device Display of values (weight and digits)

(opt.):

Diagnostics: Sensor diagnostics (range spring and
proximity switch)

Additionally for logged in users:

Settings: Parameters for car, truck, motorcycle, general,
customer variables

Adjust brake force: Set zero point, range spring settings etc.

Adjust weighing device Set zero point etc.

(opt.):

Diagnostics: Motor can be switched in star/delta or fast/
slow mode (service technician button required)

Input/output test: Activate outputs (service technician button

required), readout inputs
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Axle damping Achsdd@mpfungspriifstand

teSter Optionen Justage
Options: Activate booked options
mn Adjujstment: Currently only possible via external ,LON-
Manager” tool
Side-slip Radlauftester
tester Optionen Justage
« HH’% Options: Activate booked options (triggers etc.)
/W0 Adjustment: Adjust side-slip tester (only for logged-in
users)
Technician Activation of the technician menu
menu login . . . . .
g Online: via internet connection with e-mail address
) and password, here also password change
possible
Offline: via maha-key-file, download from MAHA
internet server, here no password change
R possible;

Once logged in: change password!

3.71 General/Network

The "Network MAHA (X13)" is permanently configured and cannot be changed!
(Ethernet interface X13 on the central module)

On the other hand, the "Customer network (X12)"can be customized according
to the requirements.
(Ethernet interface X12 "EXT" on the central module).

Likewise, the "network name" under which the test stand reports in a network
can be customized.

At the very bottom, information about the ASA Livestream (opt.) is shown.
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Allgemein
Support Netzwerk Externe Gerdte Ereignisaufzeichung Priifprotokell Maschinendaten
Netzwerk Kunde (X12)

Status

Modus

MAC

IPv4 [ Netzwerkmaske
IPvE

Gateway 10.10.5.254
Neuwer Modus m
Netzwerk MAHA (X13)

Status

Modus

MAC

IPvd | Netzwerkmaske 192.168.201.1 f 255.255.255.0
IPve

Angeschlossene Gerite

Metzwerkname

ASA Livestream

Status
Manager IP-Adresse
Ubertragung lauft *

X13 MAHA

The X13 MAHA interface is primarily used to connect a MAHA access point so
that the test stand can be accessed via the access point's WiFi. The network
interface at X13 MAHA tries to obtain IP addresses via DHCPv4/v6 for

30 seconds when the central module is started (or a cable is plugged in). If no
DHCP server responds during this time, i.e. obtaining the addresses fails, then
the ZM itself acts as a DHCPv4 server, assigns itself the address 192.168.201.1
and distributes IP addresses in the network in which the X13 MAHA interface is
located.

Info:

This configuration cannot be changed. On the one hand, this ensures that the
MAHA Access Point functions correctly with this interface, and on the other
hand, this allows the network configuration of the X12 EXT interface to be
performed via the X13 MAHA port.

X12 EXT

The X12 EXT network interface is possible for integration of the central module
into the customer network. To enable such integration conveniently, the

X12 EXT interface can be configured according to customer requirements. It is
recommended to perform the configuration of the X12 EXT interface via a
device that is directly connected to the X13 MAHA port.

e DHCP server

To configure the X12 EXT interface as a DHCP server, "Server" must be selected
as the new mode. After a restart of the central module, the X12 EXT interface
then operates as a DHCP server. This means that the X12 EXT interface
attempts to obtain IP addresses via DHCPv4/v6 for 30 seconds when the ZM is
started (or a cable is plugged in). If no DHCP server responds during this time,
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i.e. obtaining the addresses fails, then the ZM itself acts as a DHCPv4 server
and assigns itself the address 192.168.202.1.

Info:
In Germany, this interface must be used as an ASA interface and is configured

accordingly ex works (as a DHCP client).

Static IP

To configure the X12 EXT interface to a static IP, "Static IP" must be selected as
the new mode. The IPv4 and Network mask fields are mandatory fields.
Optionally, a gateway can also be entered. After a restart of the central module,
the X12 EXT interface then operates with static IP.

Procedure for configuring the X12 EXT interface

1T Connect a laptop or similar to the X13 MAHA socket of the central module

via a network cable. The network interface of the laptop must be configured
as a DHCP client. This means that in the properties of the corresponding
Ethernet connection in the "Internet protocol, version 4" element the "Obtain
IP address automatically" and "Obtain DNS server address automatically”
options must be enabled.

% Eigenschaften von Ethernet X Eigenschaften ven Intemetprotokoll, Versson 4 (TCR/IPw) i

Netowerd  Frmgabe Algemein  alternative Kenfiguration

Verbirsdung herslelen uber IPEnstelungen kinnen sutomabsch sugewiesen werden, wenn das

f;? ntel (A Ethemet Connection 1217-LM

Diese Verbindung wenvendet folgends Blemente

) ‘;.__""‘b:m Packef Dimver (NPCAF) )

W Elecne Packet Driver (MPCAR) (W6F)
(= ] ¥

LA Iniemstpestobool, Viersion 4 (TCP/IPw4)
™ YTy A

[T

™ g Microsolt-LLDP-Tredwer
B g Intemestpeobokol, Verson 6 (TCPAPYE) [
L1 ¥

L Esgerachafien
Baschredung
TCPAP, das Standardorotokcd fur WAN-Metrweros, das den

Datenaust ausch Uber verschiedens, mitsinander verbundens
Fstrmerks srmaoghcht

OK Abbrechen

Metzwerk diese Funkbon unterstitzt. Wenden Se sich andemifalls an den
Metreverkadministrator, um de geeigne ten IP-Enstelungen 1 bezoichen.

I (@) [2-Adresse sutomatsch beseher] I
{_) Folgende 1P -Adresse verwenden:

I (8} DHES-Serveradrassa sitamatisch besahen I

(") Folgende DMS -Serveradressen vermenden:

o] [

2 Call up the WebApp of the central module via a web browser. The central
module can be reached either via the IP 192.168.201.1 or via the name of
the ZM + .maha (in the delivery state this would be e.g.

http://maha-mbt.maha).

Login to the technician menu, e.g. via a previously downloaded offline key.
Switch to the network area, select the desired mode and enter the desired

configuration.
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http://maha-mbt.maha/

3.7.2

Allgemein
Shippit Mélzwerk Extérme Gesabe Ereignasauf 2eichiang Prisfprotokodl Baschanend slén
Metzwerk Kunde (X12)

Siatus

Medus

MAT

IPwd [ Hetzwerkmaske

IPYE 1 7SS TR e by 14T
Gateway 10.10.1
Hewer Modus i "
S|
Metzwerk MAHA (X13) -
Info:

Incorrect configuration of the X12 EXT interface can result in the central module
no longer being accessible via the X12 EXT interface. A configuration correction
can or must then be made via the X13 MAHA interface.

Technician Menu Login

In this sub-menu, the technician menu can be opened. However, this menu is
only accessible to persons who are registered with MAHA.

Online activation

If the test stand is onling, i.e. if it has a direct connection to the Internet, the user
can log in with an e-mail address and password. These are usually managed by
the MAHA Service Center after MAHA training has been completed.

After successful login, the password can also be changed here.

Offline activation

If the test stand is not online, the user can log in using a software key ("maha-
key"). This file must be downloaded to the end device beforehand and is
available on the MAHA homepage in the support area under "Software/Connect
Downloads" (login with e-mail address and password required):

https://www.maha.de/de/support/software/connect-downloads
It can then be imported into the test stand using the "Select" button.

The keys are limited in time (usually four weeks after issuance) and only valid
for a specific test stand (S/N related)!

BA023001-en
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Transport, Handling and Storage

Safety Instructions
WARNING

e For loading, unloading and transport, always use suitable lifting equipment,
load handling devices (e.g. crane, forklift truck) and correct load attachment
devices and lifting accessories. See also section "Transport and handling".

e Always ensure that the parts to be transported are suspended or loaded
properly and in a fall-proof manner, taking into account their size, weight
and centre of gravity. Observe transport regulations!

e Electrical work must only be performed by a specialist electrician in compli-
ance with the national regulations, directives and standards. An electrical
test/measurement must be performed and logged.

e The system may only be installed and commissioned by service technicians
of the manufacturer or by authorised service partners.

e All parts of the electrical equipment must be protected from moisture and
humidity.

e The system must not be installed or operated in potentially explosive rooms
or washing bays.

e The operator must provide optional safeguards (e.g. warning lamps, barri-
ers, monitoring of the presence of personnel in working pits) in accordance
with the on-site conditions.

e Personal protective equipment (safety boots and gloves) must be worn. The
personal protective equipment must meet the safety requirements for the
particular work being performed.

« Secure the roller set with suitable means (e.g. barrier chain or tape). De-
pending on the country, the roller set must be secured with the optionally
available cover when not in use (regulation in Germany). Alternatively, the
automatic drive-over lowering bar can be used.

e The display must be hung up in a safe area and must be folded up against
the wall during downtime (wall-mounted hinge can be used as an option).

e When folding up the display, always hold it on the outside. Crushing hazard!

e Before connecting the supply line, it must be ensured that a lockable master
switch or key switch (optional) is available for the use of the brake tester.

e The emergency stop main switch, the emergency stop pushbutton (option-
al) and the signal lamp "Control On" must be positioned in the immediate vi-
cinity of the test bench so that the emergency stop function according to
DIN EN ISO 13850 is fulfilled.
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4.2 Scope of Delivery

Each test bench is shipped from the factory with packaging as standard. The
delivery contains:

e Roller set (basic equipment)

e Control cabinet (basic equipment)

e Options according to price list

The number of delivered packages and contents must be checked for damage
and completeness according to the order confirmation. Any transport damage
must be documented immediately and reported to the delivery carrier.

4.3 Packaging Information

In the following tables, the package weights are always indicated as
approximate values, since they considerably depend on the equipment version
and may vary accordingly.

Centre of gravity of the packed roller set
The centre of gravity is approximately in the centre of the roller set or roller set

halves.
C_MBTC3.5 C_MBT S 3.5 C_MBTC3.5 C_MBT S 3.5
W220 W220 W250 W250
Dimensions Package 240x80x50cm | 175x80x82cm | 295x80x50cm | 175x 80 x 82 cm
Roller set (L x W x H)
Weight Package
Roller set 350...550 kg 450...650 kg 400...650 kg 500...750 kg
Dimensions Package
Control cabinet 120 x 80 x 50 cm
(Lx W x H)
Weight Package
Control cabinet 70..100 kg
C_MBT C4.0 C_MBT S 4.0 C_MBT C4.0 C_MBT S 4.0
W220 W220 W250 W250
Dimensions Package | 44, g9y 50cm | 175x80x82cm | 295x80x 50 cm | 175x80x 82 cm
Roller set (L x W x H)
Weight Package
Roller set 350...550 kg 450...650 kg 400...650 kg 500...750 kg
Dimensions Package
Control cabinet 120 x 80 x 50 cm
(Lx W xH)
Weight Package
Control cabinet 70..100 kg
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C_MBT C 5.0 w280 C_MBT S 5.0 w280 C_MBT C 13.0 W280

Dimensions Package

Roller set (L x W x H) 295x80x 50 cm 175x80x 82 cm 295 x 80 x 50 cm
Weight Package

Roller set 450...750 kg 550...850 kg 450...750 kg
Dimensions Package

“Control cabinet Series” 120 x 80 x 50 cm

(Lx WxH)

Weight Package 70..100 kg

“Control cabinet Series”

Dimensions Package
“Control cabinet Option”
(LxWxH)

- 150 x115x 90 cm

Weight Package

“Control cabinet Option” i 100..130kg
C_MBT S 13.0 R100 MU C_MBT S 15.0 R100 MU

Dimensions Package 2x 2x

Roller set (L x W x H) 150 x 115 x 90 cm 150 x 115 x 90 cm

Weight Package 2x 600...900 kg 2x 600...900 kg

Roller set

Dimensions Package

“Control cabinet Series” 120 x 80 x 50 cm
(LxWxH)
Weight Package 70..100 kg

“Control cabinet Series”

Dimensions Package
“Control cabinet Option”
(LxWxH)

150 x115x90 cm

Weight Package
“Control cabinet Option”

100...130 kg
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C_MBT S 18.0 R115 MS

C_MBT S 18.0 R115 MU

C_MBT S 18.0 R115 MI

Dimensions Package
Roller set (L x W x H)

2X
225x115x 65¢cm

2X
150 x 115 x 100 cm

2X
150 x 150 x 75 cm

Weight Package
Roller set

2x 850...1250 kg

2x 1000...1350 kg

2x900...1200 kg

Dimensions Pack

stiick “Control cabinet 120 x 80 x 50 cm
Series” (L x W x H)
Weight Package 70..100 kg

“Control cabinet Series”

Dimensions Pack
stiick “Control cabinet
Option” (L x W x H)

150x115x90 cm

Weight Package
“Control cabinet Option”

100...130 kg

C_MBT S 18.0 R160 MS

C_MBT S 18.0 R160 MU

Dimensions Package
Roller set (L x W x H)

2X

280x135x60cm

2X

195x115x98 cm

Weight Package
Roller set

2x 1300...1500 kg

2x 1100...1400 kg

Dimensions Package
“Control cabinet Series”
(LxWxH)

120 x 80 x 50 cm

Weight Package
“Control cabinet Series”

70...100 kg

Dimensions Pack
stiick “Control cabinet
Option” (L x W x H)

150 x 115 x 90 cm

Weight Package
“Control cabinet Option”

100...130 kg
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C_MBT S20.0R115MU | C_MBT S 20.0 R115 Mi C_MBT S 20.0 R160 MU

Dimensions Package 2x 2x 2X
Roller set (L x W x H) 150 x 115 x 100 cm 150 x 150 x 75 cm 195x 115 x 98 cm
Weight Package 2x 1000...1350 kg 2x 900...1200 kg 2x 1100...1400 kg

Roller set

Dimensions Package
“Control cabinet Series”
(LxWxH)

120x 80 x 50 cm

Weight Package
“Control cabinet Series”

70...100 kg

Dimensions Package
,Control cabinet Option”
(LxWxH)

150 x 115 x 90 cm

Weight Package
»Control cabinet Option”

100...130 kg

C_MBT M 18.0 W301

C_MBT T 18.0 W360

Dimensions Package
Roller set (L x W x H)

2X
250x 130 x93 cm

2X
280x115x70cm

Weight Package
Roller set

2x 750...950 kg

2x 1400...1600 kg

Dimensions Package
“Control cabinet Series”
(LxWxH)

120 x 80 x 50 cm

Weight Package
“Control cabinet Series”

70...100 kg

Dimensions Package
“Control cabinet Option”
(LxWxH)

150x115x90 cm

Weight Package
“Control cabinet Option”

100...130 kg
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4.4

4.5

Transport and Handling

Transport and handling of the test bench is only permitted in the original

packaging. On the pallet the packaged test bench can be moved with the forklift
truck. For loading, unloading and insertion into the foundation, use the pick-up

points shown below. Hand over the load suspension lugs to the operator for

reuse (dismantling, repair) after the transport process.

Dimensions and centre of gravity of the packaged test bench are shown in

section “Packaging Information”.

Kunde

- ) Customer
/.

{

 Cliente
Client

V]

Pick-up points of the packaged test bench

Storage

The packages must be stored in a covered location and protected from direct

sunlight. Storage must take place at a temperature between -10 °C and +60 °C.
Packaging waste must be disposed of in accordance with applicable

environmental regulations.

BA023001-en
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Installation

Safety Information
WARNING

¢ Installation and initial commissioning of the device may only be carried out
by specially trained personnel. Such specialist staff include authorised,
trained specialists employed by the manufacturer, the authorised dealers
and the relevant service partners.

e The control cabinet must be positioned in such a way that the emergency
stop main switch or the emergency stop pushbutton (optional) is located in
the immediate vicinity of the test bench at a height of 0.6...1.7 m above the
stand level and can be assigned to the correct test bench in the case of test
halls with several systems. This is necessary in order to fulfil the emergency
stop function according to DIN EN ISO 13850. The "Control On" status light
shall be fully visible from the test site.

e Electrical work must only be performed by a specialist electrician in compli-
ance with the national regulations, directives and standards. Accordingly, an
electrical test/measurement must also be carried out and recorded.

e All parts of the electrical equipment must be protected from moisture and
humidity.

e Even when the main switch is switched off, parts of the optional control
cabinet heater (components, terminals, cores, cables, etc.) are still live.

e During service work, the system must be depressurised and de-energised.

e For all work (including assembly, repair and maintenance work) on the test
bench (e.g. control cabinet, roller set, other additional parts), it must be en-
sured that the main switch is switched off and secured against being
switched back on.

e For work in the control cabinet or on the roller sets, be aware of the (option-
al) heater or hot parts.

e Due to the coordination used in accordance with IEC 60947, the switching
elements (contactors) in the associated circuit must be replaced after a
short-circuit/ housing short-circuit, and also if the B10d value of 1,300,000
switching cycles in accordance with DIN EN ISO 13849-1/-2 is exceeded.
Before connecting the supply cable, it must be ensured that it is de-
energised and, among other things, that the 5 safety rules are observed.

e Safety goggles must be worn when working on hydraulic/pneumatic com-
ponents.

e Test and measure the protective conductor connection and insulation as
part of the overall commissioning.

e Suitable working scaffolds/platforms must be used when working at height.
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5.2

Installation Diagrams

C_MBT C 5.0 w280

C_MBT S 5.0 W280

Foundation plan

10022761

Elec. circuit diagram

202.01.005800

C_MBT C 3.5/4.0
W220

C_MBT S3.5/4.0
W220

C_MBT C 3.5/4.0
W250

C_MBT S 3.5/4.0
W250

Foundation plan

10022761

10022761

Elec. circuit diagram

202.30.005800

C_MBT C 5.0 w280

C_MBT S 5.0 W280

Foundation plan

10022761

Elec. circuit diagram

202.30.005800

C_MBT C 13.0 W280

C_MBT S 13.0 R100 MS

C_MBT S 13.0 R100 MU

Foundation plan

10050232

Elec. circuit diagram

204.30.005966
204.30.005967

204.30.005950

C_MBT S 15.0 R100 C_MBT S 15.0 C_MBT S 18.0 C_MBT S18.0R115
MS R100 MU R115 MS MU
Foundation plan
Elec. circuit diagram 204.30.005950
C_MBT S18.0R115 C_MBT S18.0 C_MBT S 18.0 C_MBT S20.0R115
Ml R160 MS R160 MU MU
Foundation plan
Elec. circuit diagram 204.30.005950
C_MBT S20.0 R115 C_MBT S 20.0 C_MBT M 18.0 C_MBT M 18.0
Ml R160 MU R119 MS W300
Foundation plan
Elec. circuit diagram 204.30.005950

C_MBT T 18.0 R160
MS

Foundation plan

Elec. circuit diagram

204.30.005950
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5.3 Mounting the Control Cabinet

5.3.1 Mechanical Installation
Installation accessories
e 3 pcs hexagonal wood screws 6x60 mm, MAHA # 22 0571060 1.
e 3 pcs 6 mm washers, MAHA # 22 0125 06 3.

e 3 pcs 8 mm anchors, MAHA # 23 5008. These anchors are suitable for
normal concrete, masonry walls, light weight concrete with a high degree of
porosity and aerated concrete. For other materials, suitable fastening sys-
tems must be used on site!

Installation process

1 Mark the drill holes on the selected wall according to the sketch and with
the aid of a spirit level and drill to a depth of at least 60 mm using a suitable
8 mm masonry drill bit.

2 Insert the anchors and screws into the holes and screw them in at a
distance of 10 mm from the wall.

3 Hang the control cabinet on the pre-installed screws using the keyholes,
align with a spirit level if necessary and tighten the screws.

Check control cabinet for tight fit after installation.

wuw 989

80 BA023001-en



5.3.2

Electrical Installation

The cable cross-section of the on-site supply cable depends on the local
conditions (e.g. ambient temperature, type of installation, cable length,
mains impedance) and the local regulations.

During installation and regular maintenance work, authorised and trained
personnel must check that all electrical terminals are firmly seated and re-
tighten all electrical screw terminals.

Small control cabinet (700x550x220)

1

Insert the supply cable via the cable gland -UB1 (M32) on the underside of
the control cabinet and tighten the cable gland using an open-end wrench.
Tension check on the cable, whether the cable gland closes correctly.

Fix the supply line to the wall so that there is no tensile load on the screw
connection.

O O ®

-UB1 -UB2 -UB3
M32 PG36 M32

Connect the single wires of the stripped supply cable to the push-in supply
cable terminals -X1L without tensile load. To do this, strip the insulation
from the individual wires 10...12 mm. Make sure that the spring-loaded
terminal does not squeeze on the insulation of the single wire.

The maximum possible wire cross-section of the terminal is 6.0 mm?2 for
solid or flexible wire (without ferrule).

L1 - Phase 1
L2 - Phase 2
L3- Phase 3

N — Neutral conductor
PE - Protective conductor

BA023001-en
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Image: PHOENIX CONTACT

Der Anschluss flexibler Leiter ohne Aderendhlilse erfolgt mit dem
Starre Leiter lassen sich direkt und werkzeuglos kontaktieren. Betatigungsdriicker.

Image: PHOENIX CONTACT Image: PHOENIX CONTACT

Ensure that the yellow warning covers are then reattached to the terminals.
The supply line L1 — L2 - L3 must have a clockwise rotating field.

Large control cabinet (1200x800x300)

1 Feed the supply line from the floor's pipe outlet directly through the control
cabinet base into the control cabinet. For easier handling, the front panel of
the control cabinet base can be unscrewed for this purpose. Use cable ties
to relieve the strain on the cables inserted through the base of the
enclosure on the serrated rail.

2 The supply cable is led upwards along the left edge of the mounting plate
and is only stripped off directly in front of the main switch (-Q1).
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3 Remove the red protective cover of the main switch (-Q1) and connect the
individual wires (L1, L2, L3, N) of the stripped supply cable to the terminals
without tensile load and screw tight with 2.5 Nm.

Strip the 18 mm PE single wire and connect it to the green-yellow PE push-
in terminal next to the main switch. Make sure that the spring-loaded clamp
does not crush on the insulation of the single wire. The maximum possible
wire cross-section of the terminal is 25 mm?2 with solid or flexible wire
(without ferrule).

If the option "control cabinet heating" is available, the supply line is
connected to the supply line terminals -X1L instead of the main switch.

N — Neutral conductor
PE — Protective conductor

-

A PO I
0
0 ‘ L1 — Phase 1
’ EE L2 — Phase 2
;
: L3 — Phase 3
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Make sure that the yellow or red warning covers are put back on the terminals
afterwards. The supply line L1 — L2 — L3 must have an electrical clockwise
rotating field.
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5.4 Mounting the Roller Set

5.4.1 Mechanical Installation
Installation accessories

e 4 pcs. bolt anchors B, M10x90 galvanised, MAHA # 23 5090. These bolt an-
chors are suitable for non-cracked concrete.

Anchor dimensions

Hole diameter do [mm] 10
Anchoring depth hef [mm] 90
Tightening torque Tinst [Nm] 35
Width across flats WAF [mm] 17

Assembly process

1 Lift the roller set into the prefabricated foundation using a suitable four-part
chain hanger on the 4 lugs on the middle cover. If the wiring harness is pre-
installed, it must be inserted into the empty conduit provided at the same
time.

Make sure that the cables are not pinched or kinked.

Split roller set
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2 After lowering into the foundation, the suspension lugs can be removed as
shown below. To do this, remove the 4 M8 screws (marked red) with WAF
13.

Compact roller set

-
»

Split roller set

3 Remove the middle cover and set aside. Hand over the mounting material to
the operator for reuse (disassembly, repair).

- Kunde o
. Customer

Cliente

Client

£, M
Lo -

4 Remove the bearing covers on the left and right so that the test bench can
be fixed in the foundation. To do this, remove the 4 M8 screws (marked red)
with WAF 13 and remove the bearing covers.
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Compact roller set

Split roller set

5 Dismantle the kick plates. To do this, remove the4 M10 screws (marked

red) with WAF 17.

Split roller set

6 If a drill with sufficient length is not available, remove the sensing roller
spiral spring (marked red) if necessary. Dismantling of the spiral spring

must be carried out identically on the left and right.
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Split roller set

7 Center the test bench all around in the foundation, then drill a minimum
depth of 90 mm at the fixing points (marked red) using a suitable 10 mm
masonry drill bit. The fixing holes must be made identically on the left and
right.

8 Drive in the bolt anchor, check the test bench centering in the foundation
again. Tighten bolt anchor with ratchet and extension WAF 17.

Split roller set

9 Remove the transport lock (marked red) with ratchet and extension WAF 17
and dispose of it. The transport lock must be removed on the left and right.

BA023001-en
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10 Adjust the test bench to the desired level (e.g. level with the floor) using the
4 levelling screws (marked red) with ratchet and extension WAF 17. Make
sure that the test bench does not jam. It is advisable to gradually adjust the
level in a clockwise direction. The level of the upper edge of the frame can
be variably adjusted from 245...300 mm.

If the test bench is lowered further than 280 mm, make sure that the cables are
not pinched or kinked.

Split roller set

11 Then refit the sensing roller spiral spring, the kick plate, the bearing cover
and the middle cover in reverse order.

Info:
The split version is mounted per roller set half identically to the unsplit roller set.
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5.4.2

Electrical Installation

Installation accessories Car

Required cables between roller set and control box (basic variant):
a Motor cable left track +A and right track +B (MAHA # 1404769)
Cable 7G 1.5 mm2 YSLY-JZ; 15 meters

0]
SN

Round plug 7-pin

Pinbelegung

L

GN/YE

1
2
3
4
5
&
7/

PE

b CAN data line IFM (MAHA # 1402469)
Cable 2x2x0.5 mm?2 PVC data cable; 15 meters

» (= B8

Connector M12, 4-pin

Pinout: Pin 1 —YE
Pin2 — GN
Pin 3 —WH
Pin 4 — BN

c Protective earth conductor (MAHA # 1402470)
Single core GN/YE 4.0 mm?2 PVC-flexible; 15 meters
Cable lug @ 6.5 mm

Installation accessories Truck
Required cables between roller set and control box (basic variant):
a. Tstspeed (default): 2 pieces motor cable without plug
2nd speed: 2 pieces motor cable without plug with shield
Cable 4G4.0 mm?2 YSLY-JZ
b. CAN data cable IFM pre-assembled
Protective earth conductor pre-assembled
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Installation accessories Truck (split roller set)
Required cables between roller set and control box (basic version):

a. 2 pieces motor cable pre-assembled left roller set half +A and right roller set
half +B (MAHA # 1408450)

Cable 7G4.0 mm?2 YSLY-JZ; 24 metres

Pin assignment Motor connector

Buchsenanschluss | Adernummer / -farbe
1 1
2 2
3 3
4 4
5 5
6 6
PE PE

Mounting the motor connector on the motor cable (if the motor cable is not
pre-assembled)

e Push the cable gland and housing onto the cable.
e Strip 80 mm of cable on one side.

e Cut the wires to length and crimp them with wire end ferrules and PE wire
with cable lug.

e Connect the wires to the socket insert according to the pin assignment.

e When screwing the socket insert onto the grommet housing, make sure that
no wires are crushed.

e Tighten the cable gland.

e Test/measure the protective conductor connection and insulation as part of
the overall commissioning.

20
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b. 2 pieces CAN data cable IFM pre-assembled left roller set half +A and right
roller set half +B (MAHA # 1403840)

Cable 2x2x0.5 mm?2 PVC data cable; 25 metres

» (o] B8

MAHA material # 1401834 MAHA material # 1401789
Data line: 2x2x0.5 mm?2 M12 coupling 4-pin screwable A-coded
unshielded GN, YE, BN, WH

Connector M12, 4-pin

Pinout: Pin 1 — YE (yellow)
Pin 2 — GN (green)
Pin 3 — WH (white)
Pin 4 — BN (brown)

Riickansicht Vorderansicht

p

-1

N
B & |
—— “-!

c. 2 pieces of protective earth pre-assembled (MAHA # 1403841)
Single core GN/YE 4.0 mm?2 PVC-flexible; 25 metres with cable lug @ 6.5 mm

3—

Installation process

First, carefully place the connectors on the IFM sockets and turn them until the
holes snap onto the pins. Only then push the connector on completely.

1 Pull the required cables from the roller set through the empty conduit
provided by the customer with the cable ends cut off in the direction of the
control box.

2 Connect the two motor cables directly to the couplings provided on the
motor until the plug connection engages.
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Car motor connector Truck motor connector

3  Pull off the protective cap from X1 on the IFM. Carefully plug the CAN data
cable with the M12 connector onto the and tighten the locking ring on the
connector by turning it clockwise.

4  Attach the cable lug of the protective conductor single wire by means of M6
screw, washer and contact/toothed lock washer to the threaded hole with
attached protective conductor marking in the roller set.

Gewindebohrung

— 1) Schraube

J @ 2) Beilagscheibe
=l 3) Schutzleiter
.'«:_;} _ 4) Kontaktscheibe

o | < 5) Montageplatte

6 Secure the cable in the reel set using cable ties. Make sure that no cables
are under tensile stress.

7 Onthe control cabinet side, shorten the supplied flexible plastic protective
conduit with an inner diameter of 36 mm to the required length, push it over
the cables protruding from the empty conduit and allow it to protrude
several centimetres into the empty conduit in the floor.

Insert the cables on the underside of the control cabinet at -UB2 (PG36) of
the cable entry. Push the plastic protective hose into the cable entry until it
locks into place.

O O

-UB1 -ug2 -UB3
M32 PG36 M32

8 Inside the control cabinet, relieve the strain on all cables at the existing
cable tie (above the cable entry).

9 Shorten the two motor cables to the required length, strip them and connect
the individual wires to the push-in spring-loaded terminals (motor terminals)
-X1L without tensile load. To do this, strip and twist the individual wires
10...12 mm. Make sure that the spring-loaded terminal does not squeeze on
the insulation of the single wire.
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Der Anschluss flexibler Leiter ohne Aderendhllse erfolgt mit dem
Betéatigungsdriicker.

10 Feed the CAN data line through the cable duct to the ZM connector X1,

11

untwist, strip and connect to the green 4-pin connector X1 without tensile
load. To do this, strip 10 mm of insulation from the individual wires and
twist them together. While actuating the push-in spring-cage terminal, use a
small screwdriver to guide the bare wire into the connector opening. Make
sure that the spring-loaded terminal does not squeeze on the insulation of
the single wire.

Shorten the green/yellow protective conductor wire to the required length
and clamp it onto the push-in spring-cage terminal (green/yellow) -X1L
without tensile load.

To do this, strip the insulation from the single wire 10...12 mm and twist it.
Make sure that the spring-loaded terminal does not squeeze on the
insulation of the single wire.

Connector mounting/dismounting: detailed views

BA023001-en

93



(6
®
€6)

%“ﬁ
»‘:s (6
{;C@
‘\“ia
3@
"
2

e M12 CAN connector mounting/dismounting on IFM

Mount by carefully inserting the 4-pin plug and slightly turning the locking nut to
the right to fix the plug.

e M8 sensor connector mounting/dismounting on IFM

Mount by carefully inserting the 3/4-pin connector. It is locked by lightly
shapping into place when plugged in. The connector must not be turned under
pressure!

e M8 protective cap mounting/dismounting on IFM

Unused plug-in connections must be fitted with a black rubber protective cap. If
necessary, remove these by pulling gently.

e Motor connector mounting/dismounting Car

Mount by carefully plugging in the 7-pin connector. It is locked by lightly
snhapping into place when plugged in. The connector must not be turned!
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For dismounting, use a screwdriver to lightly press the locking lug and pull off
the connector while doing so.

e Motor connector Truck assembly/disassembly

Assembly by carefully plugging in the 7-pin connector. Locking is done by
manually closing the side brackets, these must snap over the bolts on the other
casing part.

For disassembly, first open the side brackets and then pull the connector apart.

Assemble or disassemble the connector only when disconnected from the
power supply!

BA023001-en
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Connection Roller set Car C_MBT “C”
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Connection Roller set Truck C_MBT “S” (control cabinet 700x500x220 mm)
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Connection Roller set Truck C_MBT “S” (control cabinet 1200x800x300 mm)
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5.5

Function Test
Info:

The acceptance of the brake tester is carried out by an expert. He checks all
functions and safety devices and confirms the result. In addition, a second
sheet enclosed with the operating instructions (“Quality Certificate for
Installation and Commissioning”) must be completed in full and returned to the
manufacturer.

During the acceptance process, the following points must be checked again in
particular:

Free movement of sensing roller holder and sensing roller.

Electrical connection of the brake tester; acceptance according to country-
specific regulations.

Potential equalisation.

Correct setting of all Namur sensors (check via Service technician menu).
Firm fit of control cabinet and brake tester.

Smooth running of the motors.

WARNING

Only carry out the function test on the floor assembly with the motor’s
protective circuit-breakers switched off!

BA023001-en
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6.1

6.1.1

6.1.2

6.1.3

Calibration/Adjustment

Info:
Calibration interval: at least every 2 years

Adjusting the Brake Force

4

1 Open “System settings” and select “Brake tester/calibrate brake force”.
2 Complete the registration via the link. The following screen opens:
Bremspriifstand

Einstellungen Optionen Justage Bremeskraft Justage Waage Disgniose Ein-/ Ausgangsiest

Justierung  Grundeinstellung

MNullpunkt Links Mullpunkt Rechts ®
Abagieschen » M Digie Abgiechen N
Justierung Links Justierung Rechts

3 Inthe control cabinet, set both motor circuit breakers to the “OFF” position.

Basic Settings

Here the specific electrical values of a range spring can be entered, which were
determined during production and are engraved on the range spring.

Info:
These values may only be changed after replacing a range spring.

Adjusting the Zero Point

Perform zero-balance adjustment for the brake force while no vehicle is located
on the test bench: press “Adjust” button.

Adjusting Brake Forces with Adjusting Device
1T Unscrew the middle cover and mount the adjustment device.
2 Measure the roller diameter.

3 Fit the adjustment device to the left-hand motor of the roller set (in the
direction of travel).
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6.1.4

6.1.5

6.2

4  Attach the counterweight and level the adjustment device. Use the
counterweight to bring about balance. Only when the adjustment device is
in equilibrium does no force act on the range spring. The counterweight on
the left side balances out the additional weight of the calibration bar on the
right side. The brake force display shows 0.00 kN + 0.01.

5 Secure the counterweight with the screw. The notches on the adjustment
arm are necessary for positioning the weight. The adjustment device can
have two notches each for a traction force. The notches for the MBT 2000
are used for the adjustment of all roller sets with @ 200.

6 Place the 30 kg adjustment weight on the 3 kN mark. The adjustment arm
must be in balance with the applied weights. The spirit level is used for
verification. Depending on the adjustment method, errors are taken into
account for inexact alignment.

7 Preload the adjustment device 3x with maximum value.
8 Perform adjustment: press “Adjust” button.

9 Remove the weight and check the zero point. The zero point must not be re-
adjusted again. It must therefore be ensured that no force acts on the brake
tester’'s range spring when no weight is applied. If there are excessive
deviations, the adjustment must be performed again.

10 Repeat the process for the right-hand side.

Importing a File
Application case: Defective IFM must be replaced.

Prerequisite: all settings and parameters of the test bench have been saved
beforehand:

e Settings/General: "Backup settings" => file is saved under local downloads.
This file also contains the adjustment values.
Filename: MAHA_C_MBT_Configuration_S/N_yyy-mm-dd-hhmm

e Afterinstallation of the new IFM, the previously saved file can be selected
as an alternative to the adjustment. The adjustment values are read from
the file and accepted (stored in the IFM)

Info:
A complete adjustment is preferable (component tolerances etc. on PCB).

Adjusting Brake Forces with MJV Il

See quick reference guide BA020001_003, available for download on the MAHA
homepage www.maha.de.

Adjusting the Weighing Device
Open "System settings" and select "Brake tester/calibrate scale".
Complete the registration via the link. The following screen opens:

BA023001-en
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Bremspriifstand

Einstellungen Optionen Justage Bremskraft Justage Waage Diagnose Ein-/Ausgangstest

Nullpunkt Links © Nullpunkt Rechts ©
Abgieichen 0 5 Digt Atgierten . Ongit
Justierung Links Justierung Rechts

6.2.1 Adjusting the Zero Point

Perform a zero adjustment of the weighing device when the test bench is not in
motion: press the "Match" button on the respective page.

6.2.2 Adjusting the Weighing Device

1 Determine the axle weight/wheel weight of a vehicle by means of a
calibrated wheel load scale.

2 Driving the test bench with the vehicle.

3 Enter values left and right according to the wheel load scale (= comparison
procedure).

4  Save with "Adjust.

6.2.3 Importing a File
Application case: Defective IFM must be replaced.

Prerequisite: all settings and parameters of the test bench have been saved
beforehand.

e System Settings/General: "Backup settings”
The file is saved under local downloads. This file also contains the adjust-
ment values.

Filename: MAHA_C_MBT_Configuration_S/N_yyy-mm-dd-hhmm

e Afterinstallation of the new IFM, the previously saved file can be selected
as an alternative to the adjustment. The adjustment values are read from
the file and accepted (stored in the IFM)

Info:
A cocomplete adjustment is preferable (component tolerances etc. on PCB).
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7.1

Operation

Safety Instructions
WARNING

Observe the statutory accident prevention regulations.

Before the vehicle inspection, remove any foreign particles stuck in the tyre
tread.

Drive the vehicle on/off/over the test bench with the vehicle slowly (walking
speed) and centrally.

The driver must hold an appropriate driving licence for the vehicle to be
tested and must not be under the influence of alcohol, drugs or medication
that impairs driving ability.

Perform regular visual inspections for damage in lines, hoses, actuators and
sensors. If there are any defects or damage, the test bench must not be op-
erated.

Replace hydraulic hoses which are installed depending on the option (e.g.
roller set lift) according to the specifications of DIN 20066 (or according to
the locally applicable regulations, directives and standards) and carry out an
assessment of the functional capability at regular intervals.

The system must only be operated within its performance limits.
The system must only be operated by instructed staff (qualified persons).

When the system is not being used, it must be switched off and the main
switch must be secured with a padlock to prevent it from being switched
back on.

In emergency situations, switch off the system with the emergency stop
main switch or emergency stop pushbutton.

Rotating or moving parts (e.g. test bench rollers) are dangerous.

When vehicle engines are running in enclosed spaces, there is a risk of poi-
soning. The operator must ensure that there is sufficient air exchange.

Unnecessary stress to the vehicle and test bench must be avoided.

Once the vehicle is positioned in the roller set with the driven axle, the roller
set must only be exited with the roller drive running. To protect the drive
motors, an automatic test roller engagement takes place in the event of im-
permissible acceleration of the axle. In conjunction with an exit aid (elec-
tromechanical motor brake or DC brake), it is also possible to drive out of
the test bench when the test rollers are stationary.

Never externally start a vehicle with the system or apply regenerative brak-
ing. This may cause damage to the test bench.

Vehicle doors shall be closed during the test.
The operator must not leave the vehicle during the inspection.
Vehicles must never be parked in/on the roller set or on the optional ramps.

BA023001-en
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7.2

Parking in the security area is not allowed.

e The accessibility of the emergency stop switch and emergency stop
pushbutton must be ensured.

Safety Devices
WARNING

The safety devices (some of them optional) must be inspected regularly by an
authorised service technician. Statutory requirements must be observed. The
test bench must not be operated with defective safety devices!

e Lockable main switch

Used for ordinary switching on and off of the system and as emergency stop
switch. The switch can be secured with a padlock to prevent unauthorised
activation.

e Emergency stop pushbutton

Used for rapid switch-off during operation. It interrupts the movement. (Does
not apply in the case of MSD axle damping tester!)

e Indicator light “Control ON”

The indicator light warns of a test bench that is ready to start. An independent
start-up of the test rollers is also possible without an active display (e.g. TV set,
monitor, smart device).

e Start-up monitoring

The start-up monitoring prevents the rollers from starting up if the wheels are
locked up (bearing jammed, brake pads stuck). This device protects the
vehicle/the vehicle’s tyres from damage.

e Sensing rollers

The magnitude of the slip is determined from the comparison of the drive speed
with the sensing roller speed. To start the test bench, both sensing rollers must
be pressed within two seconds.

e Visual and acoustic warning devices

The visual and acoustic warning devices must be installed in a suitable position
and must be clearly perceptible at all times. In the event of warning device
failure, the test bench must be taken out of service until the device is fully
functional once again.

e Pit safety system

The pit safety system serves to protect a person located in the working pit (in
the test roller area) from unexpected start-up of the test rollers. National
regulations for contactless protective devices must be observed by the
operator.

e Yellow and black marker tape
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The yellow and black marker tape around the roller set and pit serves to cordon
off the test bench and must be replaced if defective.
ltem no. 19 6014 (38 mm) / 19 6015 (50 mm).

e Warning and information signs

Warning and information signs are affixed to the test bench. They must not be
changed or removed. Defective warning and information signs must be
replaced (for item no., see below).

ACHTUNG!

Nur nach Ausschalten

des Hauptschalters 6ffnen.

ATTENTION!

Only open after interrupting

the main switch.

ATTENTION!

Ouvrir seulement apreés interruption -
du commutateur principal.

54 2132 54 2683
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7.3

7.3.1

7.3.2

7.3.3

Preparations

Switching on the Test Bench
Set main switch -Q1 to position "I".

Variant 1: Establishing a Network Cable Connection

e Connect a PC or notebook (NB) to the central module (ZM) via network ca-
ble (Ethernet port X13 “MAHA").

e Alternatively, a WiFi access point can be connected to this Ethernet port
X13, which usually offers four network interfaces. Then a PC/NB is con-
nected to one of these interfaces. Other terminal devices can be connected
to the other interfaces (e.g. analogue display or C_BOX when usinga TV
monitor as a simultaneous display).

e Switch on PC/NB, log in after booting, open browser.

e Call the start page in the browser via the address: http://maha-mbt(.maha)
(or http://192.168.201.1).

e Once the connection is established, the measurement screen is displayed
(depending on the configuration for cars or trucks, see section “Description
of the Software User Interface”).

Info:

Alternatively, free QR code generators can be found on the Internet, which can
be used to generate a personal QR code for the CONNECT brake tester.

If this is photographed (e.g. on iOS devices) or scanned with a QR
code scanner app, the standard browser is automatically opened
and the Internet address entered.

Variant 2: Establishing a WiFi Connection

If the test bench is to be controlled wirelessly, a WiFi router (e.g. TP-Link) can
optionally be connected to the ZM (Ethernet X13 MAHA). This creates a
separate WiFi for the brake tester and enables networking with corresponding
accessories (e.g. analogue display, C_BOX). This makes it possible to use
browser-capable smart devices (SmartPhone, tablet PC) in addition to the
PC/NB to operate the brake tester and display the measured values.

Windows PC

Info:

On the underside of the router, there is a label that indicates the name next to
“SSID” and the wireless password next to “PIN". The router must be configured
as an access point according to MAHA specifications (see section
“Accessories > Configuration of WiFi Router).
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e Connect WiFi router “TP-Link” with power sup- Nicht verbunden 4
ply and SWItCh on. djj.rJ Es sind Verbindungen verflighar,

¢ Inthe Network and Sharing Center, select WiFi
router SSID “TP_LINK_xxxx” and establish a
connection. e

Drahtlosnetzwerkverbindung ~

e Enter the wireless password “PIN”. j.,..

letzwerk- und Freigabecenter offnen

Mobile devices (Android or iOS)
Info:

On the bottom of the optionally available WiFi router there is a label on which
the name is printed next to "SSID" and the wireless password next to "PIN".

e Connect WiFi router “TP-Link” with power supply and switch on.
e Onthe mobile device, open the WiFi menu under “Settings”.
The device will now search for available WiFi devices.

o Select TP_LINK_xxxx.

o Enter password.

If no WiFi device is found, the connection must be set up manually using the
SSID and the PIN.

Info:

Alternatively, free QR code generators can be found on the Internet, which can
be used to generate a personal QR code for the CONNECT brake tester.

If this is photographed (e.g. on iOS devices) or scanned with a QR
code scanner app, the WiFi menu is automatically opened and the
SSID entered (barcode shown is an example only).
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7.3.4 Variant 3: Integration of the Test Bench into Company Network

Alternatively, the ZM of the test bench can also be integrated into a company
network. For this purpose, the Ethernet port X12 "EXT" can be configured
analogue to a LAN interface of a PC, see section “General/Network”:

This means that the brake tester can be reached within the network by
connecting a computer via network cable to a usual network socket of this
network. If this network also offers WiFi access, it is possible for the test bench
to be operated directly via WiFi-capable terminals:

e Turn on computer/mobile device, log in after booting, open browser.
e Establish the browser connection as described above.
ATTENTION:

As soon as the test bench is available in the company network, it is visible and
also accessible for all other network participants!

7.4 Test Procedure

7.4.1 Drive on Test Bench

Drive slowly (walking speed), centrally and straight on the test bench. The left
and right sensing rollers must be actuated simultaneously.

Position vehicles straight on roller set, for front wheel drive vehicles keep
steering in straight ahead position during test.
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7.4.2 Carry out Brake Test with Automatic Sequence
Info:

A computer with monitor, a TV or a SmartDevice is required for operation.

Test sequence without remote control
(automatic sequence selected)

\ 4
Status line*: "Please drive on test equipment”

v
Drive on test rollers
(both sensing rollers are actuated)

Automatic roller start
(approx. 3 seconds after sensing roller actuation)

\
Status line*: “Please brake”

\ 4
Brake up to maximum brake force, then release brake again or
brake until the wheels lock up (slippage).

v
Rollers stop if slippage occurs!
The indicators move to the max. brake values.

A\ 4

Exit while test rollers are running (directly while rollers are still
running or when they start up again approx. 3 seconds after
restarting)

l

Axle change, new measurement can begin.

*In conjunction with monitor display

BA023001-en
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7.43 Carry out Brake Test with Semi-Automatic Sequence
Info:

A computer with monitor, a TV or a SmartDevice is required for operation.

Test sequence with remote control/smart device
(semi-automatic sequence selected)

\ 4
Status line*: "Please drive on test equipment”

v
Drive on test rollers
(both sensing rollers are actuated)

l

Semi-automatic roller start (after sensing roller actuation
and release by remote control/smart device)

\
Status line*: “Please brake”

\ 4
Brake up to maximum brake force, then release brake again or
brake until the wheels lock up (slippage).

l

Rollers stop if slippage occurs!
The indicators move to the max. brake values.

l

Exit while test rollers are running
(directly while rollers are still running or when they are
restarted after release by remote control/smart device)

l

Axle change, new measurement can begin.

*In conjunction with monitor display
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7.4.4 Carry out 4WD Brake Test with SmartDevice/PC in Automatic Mode

Test sequence without remote control
(automatic sequence selected)

\
Status line*: "Please drive on test equipment”

v
Drive on test rollers
(both sensing rollers are actuated)

v
Automatic roller start
(approx. 3 seconds after sensing roller actuation)

l

In the event of increased starting resistance due to the
four-wheel drive, the motors switch off again immediately.
"Start-up monitoring"

v
Automatic roller start (approx. 3 seconds)

v
In the event of increased starting resistance due to the
four-wheel drive, the motors switch off again immediately.
"Four-wheel drive detected"

l

Automatic roller start in counter-rotation (approx. 3 seconds)
(motor left forward)

\
Status line*: “Please brake”

\ 4
Brake up to maximum brake force, then release brake again or
brake until the wheels lock up (slippage).

Rollers may stop in case 14 slippage or pre-trigger!
The left-hand indicator moves to the max. braking value.
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l

Automatic roller start in counter-rotation (approx. 3 seconds)
(motor right forward)

\
Status line*: “Please brake”

A\ 4

Brake up to maximum brake force, then release brake again or
brake until the wheels lock up (slippage).

Rollers may stop in case of slippage or pre-trigger!
The right-hand indicator moves to the max. braking value.

\ 4
Status bar*: “Please exit”

v
Slowly drive out of the test bench.

*In conjunction with monitor display

7.4.5 Carry out Manual 4WD Brake Test with SmartDevice/PC in Counter-Rotation
Mode

Preselect the "Four-wheel" test sequence in the burger menu via
SmartDevice/PC (four-wheel drive and automatic sequence
selected).

\ 4
Status line*: "Please drive on test equipment”

v
Drive on test rollers
(both sensing rollers are actuated)

Automatic roller start in counter-rotation (approx. 3 seconds)
(motor left forward)

114 BA023001-en



Status line*: “Please brake”

l

Brake up to maximum brake force, then release brake again or
brake until the wheels lock up (slippage).

l

Rollers may stop in case of slippage or pre-trigger!
The left-hand indicator moves to the max. braking value.

v

Automatic roller start in counter-rotation (approx. 3 seconds)
(motor right forward)

\
Status line*: “Please brake”

\ 4
Brake up to maximum brake force, then release brake again or
brake until the wheels lock up (slippage).

\ 4
Rollers may stop in case of slippage or pre-trigger!
The right-hand indicator moves to the max. braking value.

\ 4
Status bar*: "Please exit"

Slowly drive out of the test bench.

*In conjunction with monitor display
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7.4.6 Carry out 4WD Brake Test in Counter-Rotation Mode with Pushbutton on
Control Cabinet

Push button for right motor 1x
(Indicator lamp for right motor lights up)

\ 4
Status line*; “Please drive on test equipment”

v
Drive on test rollers
(both sensing rollers are actuated)

Automatic roller start in counter-rotation (approx. 3 seconds)
(motor left forward)

l

Status line*: "Please brake"
Ready lamp lights up (with analogue display)

\ 4
Brake up to maximum brake force, then release brake again or
brake until the wheels lock up (slippage).

v
Rollers may stop in case of slippage or pre-trigger!
The left-hand indicator moves to the max. braking value.

l

Automatic roller start in counter-rotation (approx. 3 seconds)
(motor right forward)

l

Status line*: "Please brake"
Ready lamp lights up (with analogue display)

l

Brake up to maximum brake force, then release brake again or
brake until the wheels lock up (slippage).

l

Rollers may stop in case of slippage or pre-trigger!
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The right-hand indicator moves to the max. braking value.

l

Status bar*: "Please exit"

Slowly drive out of the test bench.

*In conjunction with monitor display

7.4.7 Carry out Manual Single-Wheel Brake Test with SmartDevice/PC

Preselect test sequence "Single wheel left or right" in the burger
menu via SmartDevice/PC.

l

Drive on test rollers
(both sensing rollers are actuated)

Automatic roller start of left motor (exemplary, if left
preselected) (approx. 3 seconds after sensing roller actuation)

l

Status line*: "Please brake"
Ready lamp lights up (with analogue display)

l

Brake up to maximum brake force, then release brake again or
brake until the wheels lock up (slippage).

l

Rollers may stop in case of slippage or pre-trigger!
The left-hand indicator moves to the max. braking value.

l

Automatic roller start (approx. 3 seconds)
(motor left)

\
Status line*: “Please brake”
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Brake up to the maximum braking force, then release the brake
again or brake until the wheel locks (slippage).

l

Rollers may stop in case of slippage or pre-trigger!
The right-hand indicator moves to the max. braking value.
*In conjunction with monitor display
Info:
A change of the wheel side left/right is possible by means of SmartDevice/PC
when the test bench is in use.
7.4.8 Carry out Single-Wheel Brake Test with Pushbutton on Control Cabinet

Push button for right motor 2x
(indicator lamp of right-hand motor is flashing)

\
Status line*: "Please drive on test equipment”

v
Drive on test rollers
(both sensing rollers are actuated)

Automatic roller start of the left motor
(approx. 3 seconds after sensing roller actuation)

l

Status line*: "Please brake"
Ready lamp lights up (with analogue display)

l

Brake up to the maximum braking force, then release the brake
again or brake until the wheel locks (slippage).

\ 4
Rollers may stop in case of slippage or pre-trigger!
The left-hand indicator moves to the max. braking value.

A\ 4

Automatic roller start (approx. 3 seconds)
(motor left)
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\

/

Status line*: “Please brake”

\

y

Brake up to the maximum braking force, then release the brake
again or brake until the wheel locks (slippage).

l

Rollers may stop in case of slippage or pre-trigger!
The right-hand indicator moves to the max. braking value.

*In conjunction with monitor display
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7.4.9 Test Procedure Truck with Axle Assignment (Automatic Procedure
preselected)

Test procedure Truck with axle assignment
(automatic procedure preselected)

v
Status line*: "Please drive on test equipment”

v
Drive on test rollers
(both sensing rollers are actuated)

Automatic roller start of the left motor
(approx. 3 seconds after sensing roller actuation)

\
Change/preselect pressure converter Px if required

\ 4
Brake up to the maximum braking force, then release the brake
again or brake until the wheel locks (slippage).

l

Rollers may stop in case of slippage or pre-trigger!
The right-hand indicator moves to the max. braking value.
(not in the case of Pretrigger!)

l

Save mesurement values

l

Assign axle number and brake type,
save entry

l

Carry out another measurement on the same axle
or
Exit test bench with rollers running
(directly with rollers still running or 3 s after restart)
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l

Axle change, new measurement can be started.

7.4.10 Drive off Test Bench

Depending on the equipment, the following must be observed when leaving the
test bench:

Do not drive the vehicle out of the test bench with the rollers stationary.
Exception: Static extension aid is available.

a Dynamic exit aid with automatic start

Wait until rollers have been automatically restarted. Then drive the vehicle out
of the test bench.

b Dynamic exit aid with semi-automatic system

Start rollers by releasing the semi-automatic. Then drive the vehicle out of the
test bench.

¢ Dynamic exit aid with start via RECO remote control

Start rollers via RECO remote control. Then drive the vehicle out of the test
bench.

d Static exit aid (DC brake or electromechanical motor brake)
Vehicle may be driven out of the test bench even with the rollers stationary.

In case of malfunction or failure of the motor brake or the automatic / semi-
automatic roller start, it is possible to activate the exit aid with the drive axle of

the vehicle:
e Slowly accelerate the vehicle in the test bench in the forward direction of
travel.

e Atapprox. 3 km/h the rollers are switched on automatically by the test
bench and the vehicle can be driven out of the test bench by moderate fur-
ther acceleration.

Attention: The test bench starts automatically! Excessive acceleration can
cause damage to the test bench.
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7.5 Deceleration Table

Axle Axle brake force in kN

load in

kg 1 2 3 4 5 6 7 8 9 |10 111213 |14 |15 ]| 16
200 50 | 100

300

400 25 | 50 | 75 (100

500

600 17 | 33 | 50 | 67 | 83 |100

700

800 13 | 25|38 |50 | 63 | 75 | 88 100

900

1000 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100

1100
1200

25

42

50

67

100

1300
1400

21

36

43

57

86

93

100

1500
1600

6 | 13

19

25

31

38

50

69

75

81

88

94

100

Deceleration in %
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8.1

Inspection and Maintenance

Safety Instructions
WARNING

The control cabinet must be positioned in such a way that the emergency
stop main switch or the emergency stop pushbutton (optional) is located in
the immediate vicinity of the test bench at a height of 0.6...1.7 m above the
stand level and can be assigned to the correct test bench in the case of test
halls with several systems. This is necessary in order to fulfil the emergency
stop function according to DIN EN ISO 13850. The "Control On" status light
shall be fully visible from the test site.

Electrical work must only be performed by a specialist electrician in compli-
ance with the national regulations, directives and standards. Accordingly, an
electrical test/measurement must also be carried out and recorded.

All parts of the electrical equipment must be protected from moisture and
humidity.

Even when the main switch is switched off, parts of the optional control ca-
binet heater (components, terminals, cores, cables, etc.) are still live.

During service work, the system must be depressurised and de-energised.

For all work in the roller set, it must be ensured that the main switch is swit-
ched off and secured against being switched back on and, where applicab-
le, that the motor circuit breakers are switched off.

For work in the control cabinet or on the roller sets, be aware of the (optio-
nal) heater or hot parts.

Due to the coordination used in accordance with IEC 60947, the switching
elements (contactors) in the associated circuit must be replaced after a
short-circuit/ housing short-circuit, and also if the B10d value of 1,300,000
switching cycles in accordance with DIN EN ISO 13849-1/-2 is exceeded.
Before connecting the supply cable, it must be ensured that it is de-
energised and, among other things, that the 5 safety rules are observed.

Safety goggles must be worn when working on hydraulic/pneumatic com-
ponents.

Test and measure the protective conductor connection and insulation as
part of the overall commissioning.

Do not start a vehicle with the system.

Before the vehicle inspection, remove any foreign bodies stuck in the tyre
tread.
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123



8.2

8.3

8.4

Care Instructions
e The machine should be cleaned at regular intervals and treated with a ma-
chine care product.

e Any damage to the paintwork should be repaired immediately to prevent
corrosion.

e To prevent damage, cleaning work must not be carried out with harsh
cleaners or with high and steam pressure equipment.

Info:

Regular care is the most important requisite for the unit's functional efficiency
and long service life!

Inspection and Maintenance Schedule

Daily before operating
e Check the function of the sensing roller spring before switching on.

Weekly
e Visual inspection of the entire test bench for damage.
e Check the test bench for changes in running noise and vibrations.

Monthly
e Clean, retighten and lubricate chains.
e Lubricate sensing roller hinges.

Annually

e The maintenance interval prescribed by the manufacturer is 12 (twelve)
months. This maintenance interval refers to normal workshop use. If the
device/system is used more frequently or under more difficult operating
conditions (e.g. in outdoor areas), the interval must be shortened according-
ly.

e Failure to do so will void the manufacturer's warranty.

Maintenance of the Chains

Remove the cover plates from the roller set on the chains and refit them before
commissioning.
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8.4.1 Cleaning the Chains

The cleaning of the chains can usually be done with rags or brushes. Stubborn
dirt can be dissolved with suitable cleaning agents, never use stains or acids.
Immediately after using grease-dissolving media, apply a new, suitable corro-
sion protection (see section "Lubricating chains").

8.4.2 Checking for Chain Wear
Wear check by means of a chain wear gauge 2 % (MAHA order no. 1400079).

e The chain wear gauge is suitable for all chains of the MAHA test benches. It
can be used for type 12B 3/4" and type 16B 1" chains.

e If the chain wear gauge dips completely, as can be seen below, it is impera-
tive that the chain is replaced, as otherwise consequential damage can oc-
cur, e.g. to the sprockets.

Chain pitch CONNECT SERIES MBT SERIES
C_MBT C/S 1.0 Wxxx MBT 1000
C_MBT C/S 3.5/4.0/5.0 Wxxx | MBT 2000

12B 3/4"° C_MBT C 8.0 W280 MBT 3000
C_MBT C 13.0 W280
C_MBT M 18.0 W301 MBT 5000
C_MBT S 13.0/15.0 R100 MU MBT 4000

16B 1“ C_MBT T 18.0 W360 MBT 6000
C_MBT S 18.0/20.0 Rxxx MBT 7000

ﬁ WARNING
The main switch must be switched off and secured against being switched

back on.
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The chains must be correctly tensioned before the wear check, otherwise the
measurement results may be incorrect.

8.4.3 Retensioning the Chains / Replacing the Test Rollers
Check chain slack: It should be possible to move the chain up and down by
hand by approx. 5 mm. If the chain is too lightly tensioned, proceed as follows:
1 Loosen the fastening screws of the pedestal bearings on both sides.
2 Adjust the chain to the correct tension using the adjusting screw.
3 Move the roller(s) in parallel, not one-sided.
4 Retighten the fastening screws (tightening torques: see table).

It is recommended by the manufacturer that the fastening screws be replaced
each time an adjustment is made.

5 Use a "medium strength" threadlocker.
6 Recheck chain tension.

Split roller set
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A Chain

B Fastening screws

Tightening torques of the bearing screws

A Check the strength labelling on the screws before using them.

CAUTION

C Adjusting screw

. . Required for
Test bench type Thread Strﬁngt UG Position chain
g torque .
tension
M10 8.8 50 Nm Roller Yes
C_MBT 3.5/4.0/5.0
M16 8.8 120 Nm | Motor bearing No
M18x60 10.9 400 Nm Roller Yes
C_MBT 13.0 M18x100 | 12.9 400 Nm Roller Yes
M20x70 8.8 400 Nm Motorlager nein
Test bench type Thread Strﬁngt U Position
g torque
M8 12.9 40 Nm Range spring
C_MBT 3.5/4.0/5.0
M10 12.9 85 Nm Range spring
M10x60 12.9 70 Nm Range spring
C_MBT 13.0
M10x40 8.8 50 Nm Range spring arm
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Tightening torques of the set screws

M6x0.75 SW 3 6 Nm I M10x1,25 SW5 26 Nm
M8x1 SW4 14 Nm I M12x1,5 SW 6 42 Nm
8.4.4 Lubricating the Chains

Info:

The service life of the chain is directly dependent on the lubrication. If the
lubricating film is permanently maintained, the wear of the chain can be
reduced to a minimum.

Suitable lubricant: LongLub adhesive lubricant (MAHA Art. No. 35 1020)

e Lubricate the chain along its entire length, while continuing to turn the roll-
ers by hand. Important: The lubricant must get into the chain joint!

b 4 4)

Inadequate lubrication can be recognised on the basis of the following signs:
e Increased noise

e Stiff joints

e Increased power consumption

e Fretting corrosion in the chain links

In the case of inadequate lubrication, proceed as follows: Clean the chain with a
very low-viscosity oil. This will flush fretting corrosion, old lubricant and other
dirt out of the joint. After the cleaning, lubricate again with a suitable lubricant.
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8.4.5 Lubricating the Sensing Roller Hinges
Info:
Maintenance interval: 200 operating hours / 12 months

1 Remove cover plate from roller set.

2 Treat lubrication points (arrow) with sprayable lubricant. While doing this,
move the sensing roller up and down. Carry out the procedure on both
sensing rollers.

3 Re-mount the cover plate on the roller set.
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9.1

Troubleshooting

Safety Instructions
WARNING

The control cabinet must be positioned in such a way that the emergency
stop main switch or the emergency stop pushbutton (optional) is located in
the immediate vicinity of the test bench at a height of 0.6...1.7 m above the
stand level and can be assigned to the correct test bench in the case of test
halls with several systems. This is necessary in order to fulfil the emergency
stop function according to DIN EN ISO 13850. The "Control On" status light
shall be fully visible from the test site.

Electrical work must only be performed by a specialist electrician in compli-
ance with the national regulations, directives and standards. Accordingly, an
electrical test/measurement must also be carried out and recorded.

All parts of the electrical equipment must be protected from moisture and
humidity.

Even when the main switch is switched off, parts of the optional control
cabinet heater (components, terminals, cores, cables, etc.) are still live.

During service work, the system must be depressurised and de-energised.

For all work in the roller set, it must be ensured that the main switch is
switched off and secured against being switched back on and, where appli-
cable, that the motor circuit breakers are switched off.

For work in the control cabinet or on the roller sets, be aware of the (option-
al) heater or hot parts.

Due to the coordination used in accordance with IEC 60947, the switching
elements (contactors) in the associated circuit must be replaced after a
short-circuit/ housing short-circuit, and also if the B10d value of 1,300,000
switching cycles in accordance with DIN EN ISO 13849-1/-2 is exceeded.
Before connecting the supply cable, it must be ensured that it is de-
energised and, among other things, that the 5 safety rules are observed.

Safety goggles must be worn when working on hydraulic/pneumatic com-
ponents.
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9.2 Error Codes

Description:

Error codes have a 5-digit notation according to the scheme "YYOXX"

e YY stands for the error code group (e.g. 32 "Speed sensor of the left sens-
ing roller)

e 0 serves here as separator

e XX stands for the subcategory of the respective error code group (e.g. 00
for short circuit, 01 for cable break)

e Complete exemplary error code:
32001 "Cable break at the speed sensor of the left sensing roller"

Info:

e All error codes are written to a log file and can be read out if required, see
section "Operation > Settings > Event logging".

e Ona C_MSA analogue display, only the error code group is indicated by the
two pointers; the complete 5-digit error code must be taken from the log

file.

Error code

01000

Description

Incomplete adjustment of brake force

Possible solution

Carry out adjustment of brake force

Error code

02000

Description

Incomplete adjustment of weighing device

Possible solution

Carry out adjustment of weighing device

Error code

03000

Description

Incomplete adjustment of side-slip tester

Possible solution

Carry out adjustment of side-slip tester

Error code

Description

CAN bus error

Possible solution

Check CAN cable between ZM X1 and IFM X1
Check CAN address at IFM

Error code

Description

CAN bus error

Possible solution

Check CAN cable between ZM X2 and radio receiver X4

Description UART error
Possible solution Check supply voltage at X1
Perform software update

Error code

10006
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Description

CAN bus error

Possible solution

Check CAN addresses at the IFM

Error code

10007

Description

CAN bus error

Possible solution

Check configuration "Split roller set" in MBT options
Check CAN addresses at the IFM

Error code

10008

Description

IFM error

Possible solution

Check number of connected IFMs

Error code

10009

Description

IFM error

Possible solution

Check CAN cable between ZM X1 and IFM X1

Error code

Description

Adjustment error

Possible solution

Check sensitivity values in Brake force adjustment menu

Error code

Description

Adjustment error

Possible solution

Check sensitivity and offset values in Brake force adjustment
menu

Error code

Description

Adjustment menu

Possible solution

Check offset values in Brake force adjustment menu

Error code

Description

MSD communication error X17

Possible solution

Check RS232 connection between MSD and IFM
MSD axle damping tester can be disabled in the service menu

Error code

14000

Description

Emergency stop pushbutton

Possible solution

Release emergency stop pushbutton

Error code

Description

Emergency stop

Possible solution

Drive from test bench
Perform restart of test bench
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Error code

14006

Description

Emergency stop Test bench driven on one side

Possible solution

Drive from test bench and drive on both sides

Error code

14007

Description

Emergency stop Vehicle does not match configuration

Possible solution

Correct vehicle configuration

Error code

Description

Emergency stop Radio remote control

Possible solution

Release emergency stop on radio remote control

Error code

Description

Emergency stop Incorrect IFM configuration

Possible solution

Check number of IFMs and CAN addresses

Error code

14027

Description

Emergency stop Voltage supply IFM and radio receiver

Possible solution

Check CAN connection between ZM X1 and IFM X1
Check voltage supply at radio receiver X7

Error code

14028

Description

Emergency stop Communication error to radio receiver

Possible solution

Check CAN connection to radio receiver

Error code

Description

Emergency stop Initialisation error

Possible solution

Check connectors X4 and X5 on the IFM

Error code

14040

Description

Emergency stop Motor contactor query

Possible solution

Check contactor for defects

Error code

Description

Emergency stop Pit safety device

Possible solution

Acknowledge pit safety

Error code

Description

Emergency stop Overfloor protection

Possible solution

Release overfloor protection

Error code

14060

Description

Emergency stop No radio remote control paired

Possible solution

Pair radio remote control with radio receiver
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Error code

Description

Motor circuit breaker has tripped

Possible solution

Drive from test bench
Set motor protection switch to “ON”

Description Speed sensor left sensing roller X9
Details Short circuit

Description

Speed sensor left sensing roller X9

Details

Cable break

Error code

34000

Description

Speed sensor right sensing roller X10

Details Short circuit

Description Speed sensor right sensing roller X10
Details Cable break

Description Speed sensor left test roller X11
Details Short circuit

Description

Speed sensor left test roller X11

Details

Cable break

Error code

Description

Speed sensor left test roller X11

Possible solution

Check sensor distance to sprocket (approx. 2 mm)

Description Speed sensor right test roller X12
Details Short circuit

Description Speed sensor right test roller X12
Details Cable break
Error code 37002

Description

Speed sensor right test roller X12

Possible solution

Check sensor distance to sprocket (approx. 2 mm)
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Error code

40000

Description

Zero point error Brake force

Possible solution

Restart test bench
Check range spring clearance
Check connectors X7 and X8 on IFM

Error code

40001

Description

Zero drift brake force left > 5 daN

Possible solution

Check strain gauge play

Error code

40002

Description

Zero drift brake force right > 5 daN

Possible solution

Check strain gauge play

Error code

40003

Description

Zero drift brake force between left and right > 5 daN

Possible solution

Check strain gauge play

Error code

40004

Description

Deviation from adjusted zero point left too large

Possible solution

Check strain gauge play
Contact service

Error code

40005

Description

Deviation from adjusted zero point left too large

Possible solution

Check strain gauge play
Contact service

Error code

40006

Description

Zero point drift left not normal: Brake tester locked

Possible solution

Check strain gauge play
Turn off main switch and back on again
Contact service

Error code

40007

Description

Zero point drift right not normal: Brake tester locked

Possible solution

Check strain gauge play
Turn off main switch and back on again
Contact service

Error code

41000

Description

Drive-on sensor left X4

Details

Short circuit
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Error code

Description

Drive-on sensor left X4

Details

Cable break

Error code

Description

One-side drive-on detected on the left

Possible solution

Drive on test bench on both sides
Check sensor distance of sensor X4

Description Drive-on sensor right X5
Details Short circuit

Description

Drive-on sensor right X5

Details

Cable break

Error code

Description

One-side drive-on detected on the right

Possible solution

Drive on test bench on both sides
Check sensor distance from sensor X5

Error code

50000

Description

Zero point error Weighing device

Possible solution

Unload the weighing device
Perform restart of test bench

Error code

Description

Zero point error Weighing device left

Possible solution

Unload the weighing device
Perform restart of test bench

Error code

Description

Zero point error weighing device right

Possible solution

Unload the weighing device
Perform restart of test bench

Error code

Description

Zero drift scale left > 10 daN

Possible solution

Unload the weighing device

Error code

50004

Description

Zero drift scale right > 10 daN
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Possible solution

Unload the weighing device

Error code

Description

Zero drift scale between left and right > 10 daN

Possible solution

Unload the weighing device

Error code

50006

Description

Deviation from adjusted zero point left too large

Possible solution

Unload the weighing device
Contact service

Error code

50007

Description

Deviation from adjusted zero point right too large

Possible solution

Unload the weighing device
Contact service

Error code

50008

Description

Zero point drift left not normal: Brake tester locked

Possible solution

Unload the weighing device
Turn off main switch and back on again
Contact service

Error code

50009

Description

Zero point drift right not normal: Brake tester locked

Possible solution

Unload the weighing device
Turn off main switch and back on again
Contact service

Error code

Description

Vehicle on test bench when switching on

Possible solution

Drive from test bench (exit aid is enabled 1x)

Error code

60000

Description

Different firmware

Possible solution

Update firmware of ZM safety controller (update cable required)
Update firmware of IFM safety controller (update cable required)
Restart the entire system

Error code

61000

Description

Different firmware

Possible solution

Update firmware of radio receiver
Restart the entire system

Error code

70000
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Description

Zero point error Side-slip tester

Possible solution

Test plate must not be driven on
Perform restart of test bench

Description Collision sensor Side-slip tester X19
Details Short circuit
Description Collision sensor Side-slip tester X19
Details Cable break
Description Drive-off sensor Side-slip tester X20
Details Short circuit
Description Drive-off sensor Side-slip tester X20
Details Cable break
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10 Repairs

10.1 Safety Instructions
See section “Installation > Safety Instructions”.

10.2 Configuring the Control Unit

In the spare parts case, the central module is not configured. Configuration is
carried out during initial commissioning as described below.

The following is required for replacing the control unit of the central module:
e SN of the test bench

e Replacement control (ZM)

e Software key (technician key/token)

e Software image

The technician key must not be older than the software image! It is
recommended to always download key and software at the same time. Both
can be downloaded from

https://www.maha.de/de/software CONNECT DOWNLOADS.

The following steps must be observed when replacing the control unit:

1 If the central module to be replaced is still responsive, save the test stand
settings: Settings/General: "Backup settings" The file is saved in the local
download folder and contains all set parameters and settings.

Filename: MAHA_C_MBT_Configuration_S/N_yyy-mm-dd-hhmm

2 If necessary, reset the old central module to the "delivery status" By
resetting to the delivery status, all error entries and the event recording are
deleted together with the software installed in the central module.

To do this, register as a fitter!

9 Einstellungen

Gerdte Akt./Deak. Optionen Software-Update ZM-Zuriicksetzen
@ Zentralmodul zurlicksetzen
O ZM zuriicksetzen

Info:

If the central module has never been installed, a reset is not necessary and also
not possible.

3 Replace the central module with the main switch turned off.
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After replacing the central module, switch the system on again.

If necessary, reconnect to the test stand ("maha-mbt" or via LAN cable with
IP address 192.168.201.1) and log in as a fitter.

Logging into the fitter menu (see section "Operation > Settings > Login fitter
menu") is no longer possible online, but only via a software key (maha-key).

Start screen of a new or reset board:

!

MauA
UART-Fehler (10005)

Kommunikation innerhalb des Zentralmoduls ist gestort.

Losung: - Neustart mit Hauptschalter durchfiihren
- Unvollsténdige Software auf dem ZM.
- Versorgungsspannung X1 prifen.
- Service benachrichtigen

After opening the Settings (Technician menu):

wp Polskie

Q@ Cestina
‘ ’ Italiano
o Portugués
@ Slovenséina
@ Espanol

@ Slovencina

Sprache
6 ./ Deutsch
* English

Service technician login is possible only with offline activation.

I!I@|
f Ee

5 Carry out the software update: click on the button "Select" under "Upload
update" and navigate to the desired .swu file.
Upload with "Open".
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T <2

Aktuelle Software

@ Name Version
Web-Ansicht C_MBT_4.2.5

Steuerung

Verflighare Software

Keine

0

Update hochladen

Bitte wahlen Sie Infe ".swu-Datel aus Auswahlen

Firmware-Update

Name CANID Aktuelle Firmware Verfiigbare Firmware Update

N
6 Clickon to start the update after it has been uploaded.

7 After the software update, the test stand must be restarted for the settings
to take effect. Afterwards, all further work steps can be carried out in the
same way as for commissioning.

Y <
QL B

Wk dageda AT 418

Liwomr gy

¢ Update abgeschiossen

0 Uplite afmerradon ufsd Aeu B0

8 If necessary, the previously exported settings can be adopted again:
"Settings/General/Support". For this purpose, registration as a fitter is
necessary!

Einstellungen 